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Effect of irrigation intervals, nitrogen rate and nitrogen splitting on essence of

German chamomile (Matricaria chamomilla L.)
SNt 03 5 ()3 Ao ¢ (58 e pl g

JLJT b \,J“"‘L_“JJH‘-“EJ'J_;!" 3:5'4:—..—3})“—“&0 I.l_;)ll—:._‘T J—rd'l}SJ_“ .‘5-_,){?' .Jngu\-—'\g}Q (P e “S)uﬁo

- () Lolgl sl pele dlxo (Matricaria chamomilla L.)

(Matricaria chamomilla L.) 458b (593 » 039 55 233950l 9 3950 30 8 (S5 T199 (9 s 4  aliwd salan
T 4w 30 0595w 095 39 B 90 s F 9 (LL Jex 1= D= 1= ) e dw 53 Lol fole Olgis 4 ol 5956 4w
Caill” Olod a0 weyd TRl Ol 30 e ) gebaw 4w 30 095 Lawd g (Gl yo p ek N3=  Np=  Ni= )

(T3= AW Gl 30 Aeyd 9,683 @l Olo) 10 Ae3d (2l Olo) 30 e yd 9. TH= 89y Blw Ol 32 Aeyd 9

4y 30 - ey Jlw 5o ol Jeol” Sl 4z ab b b yea B DM Skl D y0e0 1dele Olgie 4
J=olgd g8l g s 5 p 5 alks” G g5 b pan a8 45 3310 LA zuli b 1ol 3 o8 oMl 33T olR5I1  Flads
CalilS g do £ gmimo 30 EXLUS 5 3 uShos 3yt Sl e 3T AT gy g 5O S5 BT 39 el

039 i 3957 apudi 09785 SIS 3B L 595 L ST 9 059N SR H3 P Tl sled LR 3Tl /)
U 50 p el /G 0 les 510 e M1 g S0l Ol 30 wed 9 bl Ole) 30 e yd g
o=2159 s 3 Jole 90 J9 09 b I il Ao 30 2 059 500 3057 damdi J1ab 095 Land 50 daw 98 b dwlie 50
slowi 33 5L 33 yid [ @10 B NG slowd 33 5 33 i /L oo 1 wileld o (N1 (S pfads Wil Cie
8 pSlos I8 gmo Sl go (T5) O (S 4 o 4w B pan 35 § Sl Olo) 13 O35 5 395 olod B pan .28l ! ¥1 LN,
A il

0l S o Clos « Matricaria chamomilla L.« g3tV Jmolgd (345 tamudi « SlodT 2SIl (sl ol
bl & ;Khos

[ onesy s b

(o™ ad\Sa) 3o o ol 31 5T ol lislied -

T s, W U L+ P PR FOW


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.4.2
https://agrobreedjournal.ir/article-1-267-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 |

[ DOR: 20.1001.1.15625540.1386.9.2.4.2 ]

Ol oylad

S s 33D s LSBT S 8 B 5
S0 = okd rkp'._il o235 > (Meawad et al., 1984)
P T SRR P RU NS LR iy L
()OS s Hejar awy SLII iyl
INSA 3055 SAS LS S A ealia
Sa )3 055 5 p S oS Hlag o JS B i S
bl o S oran e )i sl o 2
S an b mla (g9, 51y il GbLe o
7543 G g3 kil 30 Sl oS 5335
e 6355 Slad Sl sl elS (55
oI O3 S s e SIS
SIPlEel LS pop SdST s S
(0 O s () 0 elal Ay
2o s olii Sl (B p oy 5 Sl
Sl 5 SIS Ll ol 2518 os)ls OLLE
Jeol Sl s s (Clarck and Menary, 1980)
ol S 5 50 Sas (65, 05 A0 08 5 UL
3 SNee a5 Al s Al w65 s (6
S 03,355 s ool s Ol 4 il
Sl Jule Calina o glaw o 51 9 3,57 (o0 015 50
) 05555358 Ui 2 VL O e caalllan s 5
Sl o @l Lplys (DS j3 p 54 LS
o5 oS (2l )3 eilil 3 Sas ST J >
U rujiébﬁ:éf&;‘:@u g ls S
U i 03550 53 055,25 355 = sl )l (s
OLS 5 5 peill do ) 65y p S 30 5 4lS
[(Baranauskein ef al., 2003) 5 5 £ ks 5T el
oy adlate 53y dSts
22055, Sl S ausy o0 O pan 5 Ol 35S
A adlate sl al 25,8 b 55 L 55 s (65)5lS
Sl ) Gt ) e el OlalS L g OBl

Ol ) pske

J\Matricaria  chamomilla L.y SLoJl a5 sl
plee o2 WS Sl (gl i)l Sy 234l QLS
Olgl 8 5 5,8 2l 9 byl ( plde (g ileg,ls
P R V] SR V-2 - (Hornok, 1992) s,1s
9 Wl (s s ((Yanive and Palevitch, 1982)
S asa | 0 g SIS 4 a0 9515 OLLS o
e SU Gl Caliee Glags 5,48 (o
bl 3 Sae 9 |15 5 S ¢ uilal o3 (595
Olss o sl alin L1 s 203505 4L
S 14 5 (Kerekes, 1962) YU slessl ) U Jswames
gk 5.5, A g (Hornok, 1992) il
S pm e 3y eSS s sl )
Le 0T ol 48 glajles jo (s ) il
azﬁourL?J161uJyL_§JBuJ> NESSY
(s [ ) ool o a8 ol (5,5 o3I
b do)y A ol gl S gl
el 5 Slas 5 St a5 63 g 0 planil Slas )
b o e e bl Sl alin Hles
5, SNes ST (Pirzad ef al., 2006) 5 s (slas ) 50
i s O a3 e 8 S S
P oS e Tl s el s Sas
L S L IBIEY
eny 3 Slas s b oyl g el s
B3 Sl 93 ol e O] g s )8 £
=3 SNas o S Gadesd ) 53358 13 gme L]

3 Sas 0 S0l 5 (OIS 2 520,57 )
Sl JLA?;Jg(Ql.LKﬁﬁr;dl,ﬂ 1) sl

b 6 8ol gls,ymc bbb u_n s
((Pirzad et al., 2006)
3 Shos ;4

-+ <

5 5 053 ,—=0 Sl S

1- Artemisia absinthium L.

3- Thymus vulgaris

2- Mentha piperita L.
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Table 1. Analysis of variance of effect of irrigation intervals, nitrogen rate and nitrogen splitting on different

traits of German chamomile

Mean squares  la o o Sils
S.0.V. a3 Sl s 23 J8 slaws 5> Sle il s 5 il 3 Slae
sal; Plant height Essence Essence
df Flower Dry Flower percentage yield
number per yield
plant
Replication (R) oSl 2 145.127* 6.333™ 1330.701 ™ 0.053 ™ 0.406*
Trrigation (I) ST ol 2 801.022%* 306.704%*  50899.984%* 0.797%** 19.213%*
Error, (E,) a glbs 4 14.752 1.593 377.694 0.032 0.029
Nitrogen (N) O3 05 2 1931.177** 21.37** 4904.463** 0.121%* 2.839%*
I1*N 595 X 5lT ol b 4 104.455%%* 9.907** 2438.776%* 0.064** 1.265%*
Ois
Nitrogen 54 Jacuds 2 1.048 ™ 42.815%* 4453.415%* 0.005 ™ 0.964**
Splitting (T)
I*T X syl el 4 0.988 ™ 10.519%* 607.274 ™ 0.006 ™ 0.116 ™
3
N*T X 038,50 358 4 3.453™ 3.13™ 206.075 ™ 0.009 ™ 0.038 ™
¥
I*N*T 355 X gyl Jal g 8 3.459™ 1.778 ™ 50.693 ™ 0.003 ™ 0.012™
355 Lk X 055 2
Ey bsls 48 10.753 2.978 632.126 0.012 0.011
CV% () ot i s 8 - 5.87 15.90 7.46 14.53 12.64
*and **: Significant at 5% and 1% Probability levels, respectively. g St ke s s e iy K K
ns: Non-significant. 3 gme & DS
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Table 2. Mean comparisons of irrigation intervals xnitrogen rate for some traits in German chamomile.
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(kg/ha)
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Means, in each column, followed by similar letter(s) are not significantly different at the 1% probability level-using Duncan's

Multiple Range Test..
I=Irrigation interval

N=Nitrogen fertilizer rate

(Tanacetum parthenium) p sl (5,050l 5ai s
Slres b sl 5 Glplis ) S sl 0Lt
Cil (g3 333,55 39S 1 Ly
Cdo 5 -5 o514l (Hassani Malayeri et al., 2004)
Pt Ed ) ol s 4y Bl pLis)
s Ly 5 O petis LbLs | 45 (Letchamo, 1993)
A3, e 5 JgalS a2 odas 8 gla 6l
ookt Lol el 03,57 31 03975 355 3 e
sl 35S U 3y y3edal S |

LIS L as 5 g La ) 695 m 05 = slts

sk Jot 571

03355 JuasN

wlio b & swog b o byl ple )3 L) opl

PN lag Sl Ll 2alS e s Gslo
RAEBIN QN PREY YT EETRES 0 A N P e
a5 5 el LIS RalS (Ol 35S e Gl
Lo &S 5 lu jo 059 & J b dnm g 5 A5 JalS
= 23w pll o510 Waho 1y Zall Lol
S st S sl S Sl s er 4 050
“ESar S oIl 69, 51 Ol g e 1y DS 55 2 ]
33 a5 QeSS pli )L g LacS o 5
Ay 895 2 05855355 56 anlllas . (Hsiao, 1973)


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.4.2
https://agrobreedjournal.ir/article-1-267-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 |

[ DOR: 20.1001.1.15625540.1386.9.2.4.2 ]

Ol oylad

Spd gmodud iy a3 S sl sl gae s
5 (Fo e b g 0l plonil G (1 U gutr)
om0 aS Aol Usbsay m( ) OSes
3 ) 038,55 5,25 Calies & sl
s G g s 5 slun b 15l s p 5 US
g e LSS 3 05 5 0 S S
OylSear 3 3l o g s el
el 2 S LSl s, (Meawad er al., 1984)
Sl odS o B 5l S s by 5 055 8 S S
Sl o SIS Calisee gla Chle s A
ST S ) g s 8l o 2
355 gedl ol bk 5sy  pasbsbay
S 4 ($9) Bl 5 S8 > 10 93 53 05 20
oS I (S 5yt st
Sy a5 sl (IhTs) A8 alinl ;5 039 2
Aas SalS LT, b awlis joode [ U4yl
9 b 15 Ty et b lajled b o oM
B (40 o p300s 1 ogds) 8 sl oy gaS
w3 L s S 0l 308 S S s S Lol
gl asliz b ALIE 3 0y Gl s 35 Ll e
AP O ESS 5s, ) S w bl el s
33 3ke /.J;wdmfu,u::dmc;!“;.
N olsyss pobed Lialie p3ai g pa JS sluws
(LT,) 8 sl o i
alia by 8 fady b 5 led ple ys Ly, o
PN Jlag Sl plis)| S2alS Jlin o5 Gleo
A Jsax) st sede TN Sl b alis
a5 5 el LIS RalS (Ol 35S e Gl
Lo &S 5 lu jo 059 & J b dnm g 5 A5 JalS
f;,mrmnojmnkjpuJﬁKp.@!
S st S sl S Sl s er 4 050
“ESar S oIl 69, 51 Ol g e 1y DS 55 2 ]
313 jas i OLalS S Ll L g Llass 1 5
S35 = 058,20 35S 55 aallas (Hsiao, 1973)

Ol ) pske

- 3| i 5 (Ram et al., 1995) 01, LSws 56,
3 E.L” ol 5 (Mishra and Srivastava, 2000) | szl 5
) Sl s s
ol e e 310 s nn e

S5 o S5y 535S L 5 055 50 55 k]
3355 X okl dol Joline Slespl 6y o 5o
A ls e s S b B X gl sl
S Sl 4y 5 ol o neS ( ds)
Ol iy olasIN: 3TN, LN, TN,

.J_}b \:.-E.fl.hﬁ ;}191.3‘_) JJ(

S slasles alS s 0l re Lajsled ol o
P, e bl o5 s B
O3 s e 4 5 09 LU S oy 0 ol b
23 dSa S A5 4y 50 S asds 05
3 i N s Ny slajled 55 8 sl o5 I
G s Gl Y ays & sgd ol
530St s Il 3 s glaled oSSl
35 13 (e Ny plas L olass 93 ol o M
= Blil e el s 4 gl 51L( Jgtr)
S eadlee )3 Ol 55 S dem s Sppe )3 S 350
Sbaly  plys0)smssS s oS cul ol
839755 s 53 D1 (oS Js 4 O 00 5 L4
Al dal g olST Dl IS s STAST I 2i

PSS mee B0 S O e R
Sl Sy okl Jels Sials s kS

L Hsecdb ot jlag 0 8ol g3, 5
SSA 3 eSS 405505 O e B
ol 2als 5 (Ns 5N (538 T O es)
S5 slaw 5ot [ Jsles 2alS Gy, L ds U osL)
5T gl i) e g 055
Al e LLISI 3 Sido b b 4l 5 Sae
Jol$ alS 5 Ny el U 055,20 355 5 e
Losr o ol vy Bl mhaw U L]
resdhe Ny Np 5l 058 20 555 Oljme 2l 53!
333 Lz p (EAlS (s 38 e Rl


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.4.2
https://agrobreedjournal.ir/article-1-267-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 |

[ DOR: 20.1001.1.15625540.1386.9.2.4.2 ]

"..ha; doeis g yliia '-é)":‘T ool ,;1'

20
LSD=1.636

16

-1
—_ |2
—&—13

Flower number per plant
© N
@
,,>
» o

T

T2 T3

Nitrogen splitting 5

Gy p o J5 ol 695 oS Lo 5 )bl Hes JlI- JSS

Fig. 1. Effect of irrigation intervals and nitrogen splitting on flower number per plant
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Fig. 3. Effect of nitrogen splitting on essence yield
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Effect of irrigation intervals, nitrogen rate and nitrogen splitting on essence of
German chamomile (Matricaria chamomilla L.)

Mirshekaril, B., S. Darbandiz, and L. Ejlali3

ABSTRACT

Mirshekari, B., S. Darbandi, and L. Ejlali. 2007. Effect of irrigation intervals, nitrogen rate and nitrogen splitting on

essence of German chamomile (Matricaria chamomilla L.). Iranian Journal of Crop Sciences. 9 (2):142-156

In order to determine the best irrigation interval, nitrogen rate and nitrogen splitting on essence of German
chamomile (Matricaria chamomilla L.), a field experiment was conducted in the Experimental Field of the
Islamic Azad University of Tabriz, in 2006-2007 cropping season. The experiment was established as a
randomized complete blocks design using a split plot factorial arrangement and three factors including irrigation
intervals (I,=6; 1,=12, I;=18 days) in main plots, and factorial combination of nitrogen (urea) rate (N,;=50;
N,=100, N;=150 kg ha™") and nitrogen splitting (T;= 100% at planting time; T,= 50%:50% at planting and stem
elongation stages, Ts= 25%:50%:25% at planting, stem elongation and early flowering stages, respectively) in
subplots. Results revealed that application of 100 kg ha™ and increasing irrigation intervals from 6 to 12 days had
positive effect on flower number per plant. The highest dry flower yield (378.8 kg ha™) belonged to I;N,.
Application of nitrogen fertilizer at T, increased dry flower yield up to 350.5 kg ha™', in comparison with T, and
T;, respectively. Flower essence content was not affected by nitrogen fertilizer splitting; however, it was affected
by two other factors. Essence yield ranged from 1.56 1 ha™ in ;N3 up to 3.63 1 ha” in I,N,. Nitrogen fertilizer

application at T| and T;, both caused a significant reduction on flower essence.

Key words: German chamomile, Irrigation intervals, Matricaria chamomilla L., Nitrogen rate, Nitrogen splitting
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