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(Matricaria recutita)
Effects different planting time and nitrogen fertilizer rates on flower yield and

its components in German chamomile (Matricaria recutita)
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Table 1. Physical and chemical properties of soil in experimental field

Soil properties S Ologas

Depth (cm) (o (Sla) S Gas 0-30
Texture S s Silty-Loam
Electric conductivity (mmohs/cm) o Sl p e s e (SO SIETus 4
Acidity @ Al 7.8
Organic carbon (%) ST oS oo 1.5%
Nitrogen (%) 058 5 Ao s 0.02%
Pava (ppm) ol B ad 20
I<ava (ppm) e J‘.B ey 504
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Table 2: Summary analysis of variance for different traits in German chamomile as affected by different planting dates and nitrogen fertilizer rates

I8 eLas 035 5300 G 5, sla 6l sluw FREINRR,
S50 K 5058 Gy s TR Ao 53V b S, otias € oS s

Sy 5 JE slaw Fresh weight Dry weight a3 e b g, Days to s K No. of No. of

S.0.V. St mle No. of flower/ of flower / of flower/ Days to 50% of Days to 100% oS ) flowering tiller / bl
plant plant plant budding flowering of flowering Plant height stems plant Essential oil
Replication NS 729.04™ 50.47"™ 10.96™ 4927 16.33™ 1.927 125.5™ 1 0327 022" 0.0002™
Planting date (P) s b 410530707 4589.49" 875.47" 611.59™ 161.78" 22826 951.56" 1.45™ 2.26" 0.0002"
Error a ol gls  12403.75 285.69 10.94 17.20 6.44 8.15 37.19 2.34 121 0.0004
Nitrogen fertilization (N) Osss s 57248947 220.62™ 36.34™ 0.26™ 17.44" 4,591 1.56™ 429" 0.50™ 0.0019"
PxN X‘—“f Cfid 63382.15" 593.95™ 8.18™ 6.37"™ 3.94" 5.48™ 19.11™ 1.73™ 1.89" 0.0140"
BEFed
Error b o gl 8648.07 296.89 15.19 2.55 2.85 1.91 26.27 2.30 0.39 0.0004
Sk sk

* and **: Significant at the 5% and 1 % levels of probability, respectively.
Ns: Non-significant

.M)a\}bJLo:,‘C,Ja.»p)\:J;u. D)
BIERP YR
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Table 3. Mean comparison of main effects of different levels of planting dates and nitrogen fertilizer on different traits in German chamomile

>
S35 K 5050

(g 3V s, Sl wila
I sl Fresh weight & eSas 035 G s, 0 b s, TR oS plis otias € 33 4oy 3l
Sy of 5 65 e s K as,s Daysto e o) No. of oS (0 el
No. of flowers/plant Dry weight of Daysto  Days to 50 % of 100 % of Plant  flowering No. of Essential
flowers/plant (2) flowers/plant (g) budding flowering flowering  height (cm) stems tillers/plant oil (gr)
Planting time .21 & ,6
5 March NI 1329.33a 131.61a 35.54a 59.11a 70.67a 81.78a 58.135 11.18a 6.54a 0.14a
20 March 3,5, Jsl 910.11c 92.09b 18.99b 44.89b 63.55b 73.11b 65.24a 11.88a 7.47a 0.11b
SApril 400 1048.78b 92.91b 17.96b 44.78b 63.11b 73.00b 44.97¢ 11.18a 7.34b 0.11b
Nitrogen fertilization o s 5,5
75 kg/ha 1103.44b 104.75a 21.89a 49.44a 65.33b 75.44a 55.67a 10.79a 7.32b 0.11b
150 kg/ha 1112.89ab 101.03a 24.89a 49.78a 67.33a 76.78a 56.20a 11.30a 7.17a 0.11b
225 kg/ha 225a 110.84a 25.71a 49.56a 64.67a 75.67a 56.49a 12.16a 6.86a 0.14a

,u)ud,l;_g;u;,,wwﬁaJu,tcla.d,wisuofﬂwuﬁm«fmqf&Jsu,@)\;JUL,,_:,A@MQ,;W,»,M;LAJQL_A
Means, in each column and for each treatment, followed by at least one letter in common are not significantly different at the 5% probability level using Duncan's Multiple Rang Test
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Table 5: Mean comparison of planting dates x fertilization interaction on different traits in German chamomile

KITYFPS » K o5 S0
2SS (PR ) 64,0 oS pliyl gla bl slaw
(s 55 8 sl Fresh Dry weight e b 5, 100G s, L%t 55, (e Bl) otias J§ 5 4oy 3l el
Nitrogen Sy weight of of Y AU ) Plant No. of £ (9]
Planting fertilization No. of flower/plant  flower/plant Days to Days to 50% Days to 100% height flowering No. of Essential
date Sl oyl Kg/ha flower/plant (g (g) budding of flowering of flowering (cm) stems tiller/plant oil (g)
75 1225.67b 117.62a 32.26a 60.66a 71.67a 82.67a 55.67a 0.16ab 5.77a 10.23a
5 March NPT 150 1196.33bc 131.67a 35.59a 58.67a 71.33a 81.33a 59.07a 0.16ab 7.44a 12.00a
225 1566.00a 145.54a 38.75a 58.00a 69.00a 81.33a 59.67a 0.19a 6.47a 11.33a
75 1060.67bc 108.75a 16.87a 44.00a 62.00a 72.67a 67.27a 0.14bc 8.07a 11.50a
20 March Cpdas,p dsl 150 818.33¢ 82.83a 21.25a 44.67a 65.67a 74.34a 65.73a 0.15abc 7.07a 11.53a
225 851.33de 84.71a 18.86a 46.00a 63.00a 72.33a 62.73a 0.15¢cd 7.27a 12.60a
75 1024.00cd 87.88a 16.54a 43.67a 62.33a 71.00a 44.07a 0.11cd 8.13a 10.63a
4 April RESTEAL 150 1024.00cd 88.59a 17.83a 46.00a 65.00a 74.67a 43.80a 0.12cd 7.05a 10.37a
225 1098.33bc 102.27a 19.51a 44.67a 62.00a 73.33a 47.07a 0.09d 6.85a 12.53a

x;‘xd)\:@uojwMﬁbdk}ld@ﬁﬂl:&y}walﬂMQL':.A;'}F&y\bd\)l:ﬂgo}u,&ﬁ;&hﬁlg

Means, in each column and for each treatment, followed by at least one letter in common are not significantly different at the 5% probability level-Using Duncan's Multiple Rang Test
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Table 6: Stepwise regression analysis between yield of dry flower per plant with days to budding, number of

flowers/plant and plant height in German chamomile

Ogen S 5l o

O Coefficient of regression e el
Traits olie  Intercept bl b2 b3 Cumulative R?
Days to budding Y R PPNeY -28.61 1.06 0.73
No. of
Y $ slaw -30.18 1.01 0.78 0.81
flowers/plant S p 2 JE ol 7
Plant height oS sl -37.43 0.02 0.73 0.15 0.84™

**: Significant at the 1% probability level.

s aglie 35 b e sl 53 Sy 0 S ol
U Sy sldes op 2is a5 sl Ol Q&K@)UC}EM
@)Ugj'_ggasg}fw):\n 300 Uy A5 e
S sl 0l La 5 Kle s lie 5 Glaze Jl oot
Siij)ujjbuq(M\\b)dj\@K'@)L:);
sk g s 8 eSus 5 5o Slae Ol iy
\0jw.s)b_édjlc,.&\f'cubpj\dub%&\é
N F bbb ol (" dsde) s s 2 n3)54
Hajseyedhadi et al., 2004;) 5,5 Calls Ol itss
(Vildova and Stolcova, 2005; Salamon,
coalS s U aS sl olas JU s el plonil aslllas

1992;

osb O e U S8 5l )y slues talS o s
}udu‘ujbéfwuf‘krﬁbwtdju‘ﬁ
s 02 .(Salamon, 1992a&b)-u“.stJf:J_<Lu—
Slales U S U o 5,55 5 5 ©8lS 55 b
o o sn 4l 3 5m 53 31 Sl a5 Y51 5V
o IS5 e alS s 53 5 s S (600
u,c,,;J,_bdupr}_gw\{);R‘u.gﬁ
LS e bes J:i\p!;\yl,-y;@,g)&”
OL&‘&QU}&Q”SL@AM,;&&Z»@
:}wau\jd_{%&qu_}):)ﬁ:\.\;&
5, Shes Ol s o e (Salamon, 1992a&b) O seYla
},ua_.ﬂnag._ztf@u)w%_g;@\,ugu\}ﬁ
V¥ s U5 s Shee SLa 3 0 5 ST VY

FIS s LaS e, S 21F il ds s

Yyv

/\ JL@.’I:-‘ éaau BL) )‘b QS'*A ok

g 2 Olhe 4 5wl it Olge 4 6 g 5o
Lo 5300 U jgy sldas o sy i ot Sz O e
%quol:ftw)ljﬁﬁ):ﬁ:lw‘@:q&
Lo 3 Y A‘V\"(a\.xf,a@g;@,x.udm:)\,
ol s Ains o e 5 5 et etalie Sl |
ol ey 45T s (e O (et O g 5
LS f_‘-‘s)‘)uﬁ)-’g}f"‘“\’:“‘. S 4 O S
Oy 33485 s e Ol (ol b ol g bg e
35 (=l Ol 40 Cadides Sl )led 5550 53 ()
g LAy s oS S 05y 5, Shes L i
0 Jsur) 558 dgden slo3 s
Q5 fae Jralss aa) 5o (il Dlalls
CaS o 535S (glibslpse (L3 s
23 lal G 5 S 5 (S5 ge slay sS6
Sheibanivaziri, 1997; )l 4 5 &) goo ST &5 51
'@)U wivl_:a d4uo 2 .(Jamshidi, 2000; Darzi, 2002
UGNV IENET- W GR PSRRI -t (B PRES RN
w\@s.aﬁbﬁfM\\&@K@)quﬁp
g (6l oS i S p s Oy (e ) el
Ole) 53 3,55 1 els Comd (S 95 Slgslt)
S slus cbf@@-&?
jc,_.ialfj.s,;'-;b”él}): Ay Kos gla o
a3 YY1 YL lales b (aadE il s, 55
LS s 53 5 4l ()55l pe ol sl Ksla

F2ob o S


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.3.2.9
http://agrobreedjournal.ir/article-1-229-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.15625540.1387.10.3.2.9 ]

hia S kit paliey SIS b 1"

OLSen 5 (50 35 Soglite ml s e Spl
L 4S Ly 4 ol 4 53 (Johri ez al., 1992)
Sl 53 5 (A Ol 055,58 e 53
Sl b 05355 255 s o e 6Tl (o 5150
S 3 F S 70 gl 53 opllae s Shes
O 5 5000 5 s S 3058 alls 055 %
35S S 5 SIS s (Fernandez et al., 1993.)
Ll el ST pod ST 0055 25
S QAo e gA P s A—F A sl s
5453,8 s p gl oS oy S 30, S
oS S A -F-As (655 S 551y e o e
TS PR M JNUEETS P LS V| BV
4 Oljse 45 5,5 3,58 (Sheibanivaziri, 1997)
W dslone Ly alls 035, ,L8a 45 0 8 0 LS
5 S5 bk olE 5 Shes (2l 53 0y5l 58 ¢ S AS
AU 25 ol o3 Sid 5 ealy 5557 1)
Sie s 4 gy J S slaw VL s, S 515 8
2)3l 355 SMie 5 Ldul 10 SIS b 4 5 el
Wbl 3 51 55 p 5 ASTYYO
Sl ATy Do a5, Sas (IS 5k 0
el 511G a Sials oS Sl o (w3 Shes
O o 3, Shes gliarl plo 53 (il b Sl oS
M}J@&»osjmjss)_iw@%ﬂjw ::)f
LS 3 |5 5, Slas (gl (Viets, 1965)55 5
sl 5 IS5 055 ¢ JS sl 3l asle SWIT @l
Letchamo, 1993; ) &l od_as J_? 0 Bl

L ks ,w — Slaw Gutsw opl s .(Jamshidi, 2000
:1.\_&4@:4_2&[_?})):\4*5443){[{)3‘)?;&
.&M&.:ﬁagtw)ljﬁﬁ)bdf

References

Jsb az a Seb o Ll sl s yls P FEN
P ST R e P IR LW W PN TS PSP
il 5 s, S sleas s Y VL e S L
@l adis e o6 5 ob 4 55 wilul Ol 5 8 5 Shes
b o R

A7 5ls OLsS 35 0555 58 7 s o Kibe anylis
Sl 5 45 53 S sl (055 Hldie LIl L
355 g gelan 3 )l (ae s b 4 WLl (S
3 (¥ Jpder) As 2 (5 ST YYO) 55 5
0357 255 sk Sl a8 W esls O Olaioes
ST KU R PP PR ISR PO (P
it 03le mand Sl o e ol 3 5 358 (o
.(Letchamo, 1993; Franz and Kirsch 1974) .s.st <

ST Gl sad 5 i yys 1) ool 235 055 2
I Ly ol o 5SS a5 0T 5508 5551
)ﬁ}iﬁ-&))ﬁb‘@&k\f%ﬁ)‘fﬂw})
(S e 2 ph r Bl 53 > Slas el e
Callas Caaglie s YU 5 D)8 a8 4l 5 B
555l ol edislylay o Kol 4 S
S e Y LT s, Slas 055,
. (Holz and Demuth 1979; Franz and Kirsch , 1974)
Goly > Shes Sl o S 8 D15 b S
L8 e ol 05 e 5 o LT
sla v, » .(Letchamo, 1993; Ercoli, et al., 1996)
(0557w 358 ldie Ltal 3l b 4l 03,87 4158 suaze
ol e il ST el 5o Ll sl
(Meawadm et al., 1984; Kirsch and Franz, 1974 and
L (Letchamo, 1993) sslsd Letchamo, 1993)
2Ll 055 Sy 4 4y 555 Sla )
Cilbn (sUn 55 3 0375 25 ks -

odliiwl 8390 @sbio

Darzi, M. 2002. Evaluation of agro-ecological problems in chamomile and fennel. Zeitun. 152: 43-49.

Emam, E. and M. Niknejad. 1994. Introduction to physiological of yield crop plants. Shiraz University Press.

pp. 572.


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.3.2.9
http://agrobreedjournal.ir/article-1-229-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.15625540.1387.10.3.2.9 ]

ry]re- L I“I-Jlﬁl'd‘le pake

Ercoli, L., M. Mariotti A. Masion, and F. Massantini. 1996. Effect of temperature and phosphorus and
nitrogen uptake by sorghum. Crop Sci. 36: 348-354.

Fernandez, R., R. Scull, J. L., Gonzales, M., Crespo, E., Sanches and C. Carballo. 1993. Effect of
fertilization on yield and quality of Matricaria recutita L. Aspect of mineral nutrition of the crop. 2nd.
Congreso-Cubanbo-de-la ciencia-del-suelo=la-Habana-Cuba. 3: 891-894

Franz, Ch. and C. Kirsch. 1974. Growth and flower formation of Matricaria chamomilla L. is dependence on
varied nitrogen and potassium nutrition ( in German ). Hort. Sci. 21:11-19.

Hajseyedhadi, M. R., N. Khodabandeh, N. Yasa and M. Darzi. 2004. Effects of sowing date and plant
density on flower yield and active substance in chamomile. 4(3): 208-217.

Holz, J. and G. Demuth. 1979. Infeluence of ecological factors on the composition of the essential oil and
flavonoid in Matricaria chamomilla of different origin (in German). Planta Medica. 27: 37-45.

Jamshidi, Kh. 2000. Effects of row spacing and plant density on quantitative aspects of chamomile flower.
Iranian J. Agric. Sci. 31(1): 203-209.

Johri, A. K., L. J., Srivastava., J. M., Singh and R. C. Rana. 1992. Effect of time planting on German
chamomile (Matricaria recutita L.). Indian J. Agron. 32: 302-304.

Khajapour, M. R. 2000. Principal of Agronomy. Jihad Daneshgahi Press. Isfahan University of Technology.

Letchamo, W. and A. Vomel. 1989. The relationship between ploidy levels and certain morphological
characteristics of chamomilla recutita. Planta Medica. 55: 527-528.

Letchamo, W. 1993. Nitrogen application affects on yield and content of active substances in chamomile
genotypes. Pp. 636-639. In Janick, J. E. Simon (Eds.). New Crops. Willey. New York.

Meawad, A. A., A. Awad and A. Afify. 1984. The combined effect of N- fertilization and some growth
regulators on chamomile plants. Acta Hort. 144: 123-133.

Salamon, 1. 1992a. Chamomile: A medicinal plant. Herb, Spice, and Medicinal Plant Digest. 10: 1-4.

Salomon, 1. 1992b. Chamomile production in Czecho-Slovakia. Focus on Herb. 10: 1-8.

Sheibanivaziri, M. 1997. Study of effect of N.P.K on essential oil and chamazulene of chamomile. Ph.D.
Thesis. Isfahan University of Medical Science.

Viets, F. G. 1965. The plant’s need for and use of nitrogen. In: Bartholomew, W. V. and F. E. Clerk (Eds.). Soil
Nitrogen , 503-549 . Amer. Soc. Agron., Inc., Publisher Madison. Wisconsin, USA.

Vildova, A. and M. Stolcova. 2005. Quality characterization of chamomile in organic and traditional

agriculture. International Symposium on Chamomile Research. Presove. Slovakia. 7-10 June, 2006. pp. 130.

Yya


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.3.2.9
http://agrobreedjournal.ir/article-1-229-en.html

[ Downloaded from agrobreedjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.15625540.1387.10.3.2.9 ]

hia S kit paliey SIS b 1"

Effect of different planting time and nitrogen fertilizer rates on flower yield and

its components in German chamomile (Matricaria recutita)

Zeinali, H'., M. Bagheri Kholanjaniz, M. R. Golparvars, M. Jafarpour3
and A. H. Shirani Rad*

ABSTRACT
Zeinali, H., M. Bagheri Kholanjani, M. R. Golparvar, M. Jafarpour and A. H. Shirani Rad. Effect of
different planting time and nitrogen fertilizer rates on flower yield and its components in German chamomile

(Matricaria recutita). Iranian Journal of Crop Sciences. 10(3): 220-230 (in Persian).

German chamomile a frequently used phytopharmaceutical, is used as a component of tea-mixes as well as a
valuable ingredient of many galentic preparations. In order to investigate the effect of different planting date and
nitrogen fertilizer rates on flower yield and its components in German chamomile (Matricaria recutita), an
experiment was conducted in split plot arrangement —using a randomized complete block design with three
replications and two factors, planting dates were March 5, March 20 and April 4, Nitrogen fertilizer rates were
75, 150 and 225 kg/ha of urea. Number of flower/plant, fresh and dry weight of flower per plant, days to
budding, days to 50 and 100% of flowering, number of lateral branches, plant height, stem diameter, and number
of tiller per plant were measured. Mean comparison showed that the highest and lowest number of flowers, fresh
and dry weight of flower per plant, days to budding, days to 50 and 100% flowering and of essential oil content
were related to planting date of March 5 and April 4, respectively. Results also indicated that by increasing
nitrogen fertilizer, number of flower, fresh and dry weight of flower per plant, plant height, number of tiller, and
essential oil content were increased. The highest number of flowers, fresh and dry weight of flower per plant
belonged to planting date of March 5 and 225 kg/ha urea. Regression analysis showed that number of flowers per

plant, days to budding and plant height were the main traits contributed to flower yield per plant.
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