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

German chamomile (Matricaria chamomilla L.)
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2- Mentha piperita L.



"3 S daai g ka1 T ool 5T

sl ad g Slesliwl U g Ll s g ola Ciigus )
cthhJ}_ﬁhQ}rL?diﬁﬁLng;))é\:Lux
.J_iJ;cJL&.‘i_wi;_‘;TJ}:‘fﬂ;gJ_’J}u_.;T Q!ﬂé;
e ¢ 5 S alacide J 1S e
e LS de e 03 sy e 5 )
JJ_’JJGULn;w&auG\S';JL&JﬁJLﬁ
H}&u)&j)@d}f“))&b)}g%
tjj_.‘&al_aﬁ:r}_mjﬁ.mﬁjl._j}mm;}bj.
WSS aelsl 5y, S B e aw sldas 4 g A
4.17—;8_}345@&@)1&&&@%'_):1))
WSS |8 s Shes a5 g a3 5 sl allS
L (6,8 o0 bl s Shae bl Ao s
Dl el LaST il ol s s e L e i LS
Olpe 4 &S o slgmlp Il )l el 50
o d bl a e [ ols a2l
Ode agaln o la 5 (J games Sl
LfS\_J;5-31J5LS:3L.~4_=_—J> - eled el o
u;.:-bﬁcla..‘ﬁdi.;ﬁ-yajil‘;‘_g_uji}x.u
S S ol (gl i dus 5 A vl Sl 53 5 See
;,‘..S:JL:A_}HJﬁJ_AJ:JfﬂM_,qEL«CL&JJHQLL@
AJJA_J}‘J)‘f)JnJJLgJEK
JJJQM}b&hJ{)waic1fﬁ.a1 WA ealaal
o&_i.”)w;cmu o&.‘"‘.‘v‘lﬁ)'i )3_9;_‘;.1 L_J:Jaj:
(Homok, 1992) &b 37 plail 3, 5 (oSl 1
oS 5 bl 3 Sdas (uilul Az ys dculsea
ety Sla o3ls g s 8 et 2 e
MSTAT-c g Ll i 2l rjjl.:aJu'!
)i}}.&j} rl:d QS\HJ 51 aala L L’}‘Jl jh eJLﬁ.‘LmH_g
ks o) EXCEL i3 5 s

o 9 b
303555 355 3 6 ol il e
g 3 Sl iyl gy p Jole 53 ol Jlame ST 50
35S bndi 40 )l as do s SO Jlas|

3355 Ul s oLl Jeolg o 2p 4 olaws sl
S i Sy ke g O35 5 (23355 Ol
-jg_ﬂ .14.:1J_$);>J_§\1J;§14_7-4_¢U:l::_.»:3al:§

s Ll 3 2l

(P9 9 Slge

FCCI] I - sl dle ]
:J_:J.:.‘; \_sﬁ'jt_ml :1J1 oIS il Lg)'”l_.i.S' QLE.:.E?J
gas 3 adlaie (s 312l Sl [ U
MJ.LSAJ/_/:EC-’/-/:I)H} r}-‘
ot S L Ol jan (e 4 gl il (o4
A_EJE_..EJJSJJL:S\»J:Q_}' )14_i»q{ua1;>}5'

)14.&&4.:JL‘§_J;JL€.:J.:1}1JJ.M4§LAISI>
-QJSJUCS}_LEJHQ1QMNJG.L$°JJ}|
Sl o8 asl o) 2 bl s S el oy
clz.uw)) r!.lS",AJ}:S'EMlg(Bodegold) >
D3 LE ) ol ele Ol pe 4 sl ol 5
058,55 355 ;58U 93 S 5 5 (LLeSs 5, 1=
Lk s (08w o p FASNFE N7 NE )
ey TECES Ol s deys ) asS

9= oy asle Ol jo doys 9 S8 Ol
96yl Ol jo doys (B Ol s Ao ys
f}JﬁL&Qlﬁ@(Tﬁ A akul s de s
Jeb.ai iJ;_-iJiJS\.‘.'MJs LI JAS s oL
b}_la}hn_;d.alsnf“.n " :Q;dx.'sjﬁ_g
5 bl mlaos e dsb
J._.id._‘a;fb.,_}:ﬁm:‘bl_.a :QJS‘_).;_;J_.aljs

r}) LY Ql_ﬁ_}( LQlJl_S\uh_g Ls.o.:_.al_})



Ol

LgJL:J‘lJ.a1)§lech.~J34§L.~tujJ|.:){J§H:-_):
23 6l L5yl ol p I s | 55>y a(l)

ol 53) okl Jol (1) p s 5 (1) 33 7 slaw

o ylad ¢ I._'_Jlx'lu.leerlp

93 S ) e e 39 (059525 58 e

s/

Sy o s 059 50058 Jule ) e

oo 3 p 33 sk 53 01 Jldie jl Seli S 4l /

S0 i) 20 (ol 59 sk ke 53) 58

FS T 03 5k o bl e ol

3 Sl el Rl 505
Bl S35 S 55

3

RGN PRV ‘_gj.:i‘b'

el ls me S Cao ol (695 0 059 0
255 AP s ol Jeol g S L (1 dse)
PUiEf p bt 3,5 Wy b il gl €003 2

S UL eSO s, ool Jles | sl
555 4 (LN3) 033,35 555 LSy p 5 5 LS
Slnsles 53 Gl L)) o y2a g 5l olass
PefS O bLSs s sl
LS jas v ola! s(LN) O3 =0 sLSa
(IN) 05525 355 LS p3p S olS 5 e
S35 21 3508 1 pte (0 Jpder) L edalie

&gl s b Oldo (95 2 053,25 355 Lo 5 yllde 5 gyl ol 51 ublg 4ol Jad

Table 1. Analysis of variance of effect of irrigation intervals, nitrogen rate and nitrogen splitting on different

traits of German chamomile

Mean squares  Sla e o Sils
S.0.V. a3 Sl sl 23 8 sl 5> Sle il s 5 bl 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 545 X il ol b 4 104.455%%* 9.907** 2438.776%* 0.064** 1.265%*
Ois
Nitrogen 245 Jawds 2 1.048 ™ 42.815%* 4453.415%* 0.005 ™ 0.964**
Splitting (T)
I*T X T ol 4 0.988 ™ 10.519%* 607.274 ™ 0.006 ™ 0.116 ™
3
N*T X 38,5358 4 3.453™ 3.13™ 206.075 ™ 0.009 ™ 0.038 ™
¥
I*N*T 208X T ol 8 3.459 ™ 1.778 ™ 50.693 ™ 0.003 ™ 0.012™
355 Lk X 055 5
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. B I NN PSP P P S
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.
LfnJJ.g'{,\L-j 33 &Lat'..é:j LT _}f’ 3ldas _‘i:.a-h',f :Jg.la.p EWEEY kel ng.Le.P
( ) s p S AS) il S 55 2d)
Plant height at flowering Flower (e (%) Essence
(cm) number Dry flower Essence yield
per plant yield (%) (/ha)
(kg/ha)
Treatment Sl
33 058 i p 5 e v ol delb
2O SR 0 sl 54.5ab 8.3d 321.5b 0.65b 2.11e
(LN} s
13008 i p S gy T alols
2O SAT T sl 64.0a 10.8¢ 378.8a 0.90a 3.43b
(LN ,is
13 058 5 S *ias ol akobs
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(IN3) S8
3008 e p S *3 i T alols
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(ILN}) e
3008 e p S *3 i T alols
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3058 5 p S *5 Vol sl
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(I3N3) S8
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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
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Fig. 1. Effect of irrigation intervals and nitrogen splitting on flower number per plant
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Fig. 2. Effect of nitrogen splitting on yeild of dry flower.
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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 T3, both caused a significant reduction on flower essence.

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

Received: August, 2007.
1- Assistant Prof., Islamic Azad University of Tabriz, Tabriz, Iran (Corresponding author)
2 & 3- Assistant Prof., Islamic Azad University of Tabriz, Tabriz, Iran.



