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Effect of water stress and type of fertilizer on yield and quality of chamomile
(Matricaria chamomilla L.)

\s - \i . \ LT
S8 daxl 5 (G ke daas ¢ eyl WUl

o>

L4

S (MY Ol pl (o) pole dlomo . ST @b i8Sy s Sas 5358 g5 5 (St (25 1 ITAR (8 58 19 G p ol gmasl

(S2lo3T gl el § " Sloogas ( Jgloms SS9, O 2 995 £ 4w § iSO ST (w2 29800 4
GOS80 4e )30 HITAY S 50 51 50 dw b (sdolal ol (s ol o LIB 50 0l 05 SO 7 Djg0 4
Ao 38 ¥ (W) deyze (ol cad o a4 b owls Jold slo3T o8l 10 Gueis i Sl slosd. o 1! ol 5 olCiils
1l Jolh Calisee 395 £95 dw 9 ol Jole Olgie 4 (W3) deype (2155 Cudyb w038 00 9 (W2) dejyie (£lh) cud b
oaliy SUSD 53 P 7 gls” Y0 (091 o 3l (A (959 i UKD 10 p T g™ £4/0 1 oboud 395 (F1) 395 £45 gt D ya0 (9N
SR 58 45 Y0 1 018 895 (F2) fu 5 laud 3 g i 31 (S jaud HUSA 10 p g™ Y10 9 il Ol g o 31 S
315 s e la3T 31 Jmolo gl .iud 4 57 S35 58 £ ole Olgie 4 (F4) HUSD 13 55 Y0 (5,85 b Cawgens” g (F3)
A B 010 Sl oy YA O a0 49 Ll Hlowd 49 S 15 dgal 50 57 8 Ko o155 Cud o Ao yd 00 0> 50 (Kl i
o poe talyd 50 (g 50 I Sluwi g dBlu Sluw (i gy £ 5l (eis o0ko) 57 8 Khos (S131 9 5 & Kloe Ol 3mo 099 sk
019 395 31 ookl «((£135 Cud > Mo 33 04) (KiS SV b 13 bof choT Cawcy (2 lowds 3957 31 ol b g (W) Kis
i i Jloal GolodT cpl 3305 5 8 Sloe 1321 9 8o il Bl el 550 395 £95 90 4 S (S g O a0 4
2 W36 55 edaw 58 Yb b.od oodlio W2 jlo 38 uilel 3 5Khos § bl Ofjmo 93 by 9 b (bl O3l 3a0 i3 1331 Easls
9= (2losd 395 4 g2 0 (5395 slod WU (2 F (o (21 33 D 039 91 S5 e 8L 5D (91 9 Johome SAS Ol e
38 (8 yimio (LS 31 (om0l 39" 31 0Bliimu! (K> i SV Zgbimws 38 457 355 Ol U9 (o0 le3T ol b wlel
Sl 51885 g digal olS™S Ko

OIS 095 9 Cwgan (( KiS il (S yowil (SO kil (i gab ( yili! sl (sdo g

WANANY oy o 56 WAY/A 128 55 du s

15 ol el 5 byl it )8 (g gamils -

(haydari2005@gmail.com :$ 5 xS ) (oiS™ 4518K0) o5 ol cbLs el 5 el o058 Skl =Y
b5 o&ils (b el 5 elyjo5 8 Slils -y


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.2.1
http://agrobreedjournal.ir/article-1-177-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1389.12.2.2.1 ]

oS Csls Ol Jalb g5, isbejT 5s (Sayed, 1992)
23 2 gty (S 15 Ll 550 0lE o Ole
5 s Olime ) YL ol e Rl 580 Laaty
5 OLalS Gl slgtin 55 Lty S
L agrlsn (b 3 simml os ot 05 b S0,
oS 3,455 Dy Sla o o3 Sl s AT
Cwl odd je3eie ;5 (Matricaria chaomilla L.) 4 s
sl s ST kb (08, 56 o gl s Slas
3,5 oo NSty e 53 s BB OT O
0 Sl (Tl Lol g 51 (S ST (Singh, 1982)
0 f 3 3 gn Olsn 5 g0 5 Ay 1 Slodas 30 &S o
Ko sl i LT (Wagner, 1993) 5,15 a5 »b
Cpb g S s a5 sls L (Singh, 1982)
Cop AL 7 el ol s Shes W5 5 i) 6l
.A_;,L@;:ug&gh}_go,y);.@\ <ol
e polie 3508 o 4L ST 55 danl oS
Slalls jsd b o Al S s |6
252 S 5 OB1E e 5l s b 43 5 ) g0
s 4SS Ab e is (Grattan and Grieve, 1999)
2 Sl dss ol 03 o Eely ST 5 6550
2550 ol JoSS b L S 0l 0T 58 e DalS
Ly Londs OlF o0 (Shdshe b ST 5 b 5150
Lyl 5 m) 53 At s s i U a5 0l D )
a c-l.,\.f 2 glend g by glas S ct.e Sl eslazal
A U SIS 5, s 4515 e o
5 S oS 5L s s yolie gled glas S
s slas S as e 1 OLE Ll s 5 e
mougfm,é\“ﬂ@w,.pu;f\dw
oS s gl O Fotes .(Chaudhry et al., 1999)
3PS e (els Y ST Tl
4 a5 bojg el 45 AL oo (6 b Gladll) Lo giaS
S50 65L5 do B 0T eslinul (SSE 1 (65,58
slassS oy an JT slas S ol 48 5 13 ar 5

©3L) palis ghyls glasd Glas S L awslis 3 sl

AKA|

.

doie

Oyl S u@a%)ztsagsud;t}ﬁ
Ol ol eOlgr O, Clo 5l (5 2 B o o O
lane s 13 OLALS I e s
3o e S S ST kST (B e
3 Oler 3 ols atlis o a,ls OWLE o 55 s
3505, Iy irie i 45 ol LS 5 sutas
3550 OT 4155 Glaastls ju ¢ g 9,05 — ro Ll
Uilails s (LT 1y ol cpl clite \AsL o 4 55
23 s 900 Do 4 Oler DB elad 53 (g
Ll 53 LK sle i Cadibes slaai S 55 0 )
NP2 05 SLIT 6k 5 S (oo by 55287 Calbes
0 ASES 5 Oldas O Olgial) 538 Glaokal
3 gt gt SmiS (63 gihien o) 5 iy (el o 50 5
.(Khali Poor Asbagh, 2006)

3, es g iy o aows 0iylnib Julse w oo
dole o e S 20l 5 (Bl DlE
i das 5 $Sis Gble y3 o ety A5 alS
Sl sme ,ialS (Reddy et al., 2004) 55, o Hled 4
i i Lol 8 S OLalS lacily s OT
N5 5558 DS P s M) O il sy
Glayls g5 5las 8 o LadT s (S sl
S—is Lo 4—?“)‘(’\—{5&4—:4564—‘6\5
AT oo 552 s OuL;JJ Sl bl La> (6l
bl 5153 (6 ol e ) (Gl o b
LT 25 Lo S3L 5o Giee 5 JT slacS 5
.(French and Turner, 1991)

(Munne and  Alegre, 1999) , KT 3 &5
s oS o (St i S 0
S 48 ass S 5158 (Melissa officinalis L.)
WlS O ity ISl Koy jtals Eol Sis
DA i 5 s OT (6 smen (slas )3 VP talS
i 0T il e e 55 5 Lrass)

,\iu.gj_;@ogfgﬂwdmfjdﬁw“;


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.2.1
http://agrobreedjournal.ir/article-1-177-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1389.12.2.2.1 ]

by 5959 3l

a0 3 WAZ AV ol b 53 JislasT ool
YA 5 a9 oWl dgb b bl oRails Slidiow
Gl 4> ¥ 5 am 53 WY US| o 5,0 ¢ B b 4dds
b o 5 8 plol Uy o 31 20 FAV gL 5
5 B Lo e e Y aibote SVL Sl
A ¥ V8 s an 0T a¥lw glas STa >
aeSas 5o 8 bl s ol Bl 15 51 Kl
Joe S glass 4 3l Jool s 3550 Sl
sl 0 &151) J g 53 S8 8 aslesT

CIB el s 5 b S Sy a islesT ol
A 1SS e U sl JulS glasS b - b
b aoys b sy fuls S gleles
Or 5 (Wa) ely) omd b oghy Aoy Ve (W)
e g ol Juale Olgie 4 (W3) (o)) S b Ao
£35 @ s O3 el Jold Calisee 5 S g 5
SSa 530 o LS FD e b 55 S (F)) 35S
oty S8 53 0 8 STV wo ) e S allst 055 5
e 53 p S ASYNID 5 el A e Sl
13 558 (B g 5 Dlid  gor i 31l jid
33 0 YO (6t Al S 5eS 5 (F3) LSe35 YO
Lz a8 Ly e b sl Ofse 4o Fy), S
5 0 e LD, S o alol e YXY O ST a0l
Gl 53 s 4 8 i 55 e 93 S oh o alold
23 Las S gl 1SS e sS 1 S 5 i lasT
Lds b gliee S L b gy 0 sla S

e olie S| (2 mlis Ol gie 4 5 s JT 5l e
ST s, oo oled 4 el 5 b (055 8 o S
s o 15 el Ll 53y 4y ole ol
DLalS e Slolil plad Al 5 i ol sz S
U oS b Ol lo 30 b bl el 3 b o 1
i dal g STl plad i s dole Cely
.(Chaudhry et al., 1999)

> (Sharif Ashor Abadi, 1998) (¢sUT ,sile & L&
5 bt slas S (oils 358 s olis S o)
(Foeniculum vulgare L. )&l j1, ol8 s T ol o e
VA (el 53l s (ol 5587 O e 5 8 218
#4 il 55l Cel (NPK) gler s (slassS 5o ys
Db glins 9,00 S b 53 (i &b 3y J gurmee Aoy
15 Ve sls Sl 580 deoy3 VYY1 a5l 51 a5 0T
J:-.:«f s 3, Shee &7 515 Olas (Mallanagouda, 1995)
loi slas S 5d sl ys(Coriandrum sativum)
SIS a5 e 3l 2 ol 35 LNPK
Sy L@;T

SRS AL Ay 3 s Dliios 0556 4 S
o,y Lal cod s ool o5 OLals (s55 S
35 4 DT 58 Ll o s 5 (05513 OIS
OLalS 1Sy olalis gl cpl by ool 0kt anlllae
S LaoT 3 Shee b s (15 53 (29l
Elol O e L La0T BLsI (K585 5 Jal 5 0!
ol 31 Bs s ol G LT (ol e 57 Caliies
(328 g5 a5 (S 25 DI (s ST
Ol e 00, es izl 53, es 2 s a8 5 gl

Sl rssls ol (S5t sb la Lasls 5 il

Fale Yo b i Gas 53 SholejT sl Jome ST plard 5 (K58 Dl goas ) Sl

Table 1. Physical and chemical properties of soil in experimental site at 0-30 cm depth

oSl 2l o o sy e R B R~ SRS TY S s
Soil texture Sand Clay Loam Mn Zn Fe K P N pH EC E w‘_,)
- s.m
R %) 4w )3 mg.kg
Sandy loam 41 32 27 3.1 48 22 185 12 6.3 7.1 1.8
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Table 1. Analysis of variance for plant characteristics, osmotic adjustements cpmponents and essential oil content in chamomile in drought stress and fertilizer treatments

MS) Sl Kl

43 &b-‘_}?:)ﬂ.& ﬁﬁ)bﬁb‘v\&? J.Jbls)gl...o

&sl5T Dry flower oS osle Gy gl No. flower. ko 4Bl sl oeilal Ol ae Essential oil R Sy g S
S.0.V i ple df yield Biomass Plant height Plant’ No. main stem Essential oil yield Proline Crbohydrate
Replication IS 2 77.4™ 7.2 521" 27.3™ 0.438™ 0.002 12336.1 ™ 0.0082 ™ 0.465 ™
Drought treatment i s 2 6309.7"" 1458 ™ 6435 ™ 127739 ™ 19.7™ 0.065 " 3491173 ™ 6.918 " 82.484 ™"
Error (a) (W) s 4 259.57 3.99 2.84 45.35 3.12 0.002 8545.4 0.118 0.312
Fertilizer treatment 3,5 Js 3 3276.2 " 10.6™ 1853 666.4 " 19.1™ 0.002 ™ 176564.2" 0.310" 2.567 "
Fertilizer< Drought  Sisxss 6 4363 " 2.4™ 209 172.5™ 1.63™ 0.0002 ™ 18902.7" 0.034 ™ 0.432™
Error (b) (OLs 18 90.627 5.770 4.025 127.861 1.975 0.00004 5255.2 0.074 0.426
C.V (%) DN i g o = 4.84 9.63 4.63 8.84 13.53 3.36 6.22 7.38 6.13

ns: Non- significant s sxe M8

* and **: Significant at 5% and 1% probability levels, respectively

4;},.\;_wsu)6wi‘5u°mmmu}w@gfgwﬁg;d};u&u:;:;\éu&;;p‘W_uﬁ—m,,\?

Table 3. Mean comparisons of the effect of drought stress and fertilizer treatments on plant characteristics, osmotic adjustements components and essential oil content in chamomile

S *

1055 685 5 gy dlel gl 53 s s o 5 41T

Treatments bt slales

90% FC (W)  sl)j b b do s 8e
70% FC (W3)  sl); b b do)s Ve
50% FC (W3) _sl)j Sd b dusys 00

Zero Fertilizer (Fy) aals
Chemical fertilizer (F) glaws 558
Manure (F3) s ssS
Compost (F4) s 5aS

bl 5 s S Sa s S
S 5 Ses oS osle Sp gl Essential oil Proline Crbohydrate
Dry flower yield Biomass Plant height S50 8 slaw ko 4Bl sluss e W v Y yield (umol.g fresh (pmol gluc.g fresh
(kg. ha™) (g. plant™) (cm) No. flower. Plant” No. main stem Essential oil (%) (g. ha) weight™) wt. ")
Drought treatment S jles
215.85a 2840 a 50.49 a 152.60 a 11.63 a 0.520 ¢ 11249b 3.115b 8.605 ¢
202.05 a 24.99b 4351b 139.93 b 10.44 ab 0.668 a 13525 a 3.420b 9.728 b
171.07b 2143 ¢ 35.85¢ 90.83 ¢ 9.07b 0.594 b 1018.6 ¢ 4.556 a 13.602 a
Fertilizer treatment (¢35 ;s
17031 ¢ 23.56b 36.65¢ 117.64 ¢ 9.16 ¢ 0.586 b 991.9¢ 3.501b 11.325a
215.66 a 26.17 a 45.67 ab 136.24 a 12.27 a 0.620 a 1333.1a 3934 a 10.071 ¢
202.75b 25.27 ab 46.64 a 133.45 ab 10.78 b 0.585b 11855b 3.740 ab 10.422 be
196.57b 24.75 ab 44.17b 123.81 be 9.32¢ 0.586 b 1150.8 b 3.613b 10.762 ab

Means in each column and for each treatment, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan's Multiple Range Test
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Table 4: Mean comparison of interaction effect of drought stress x fertilizer treatments on plant characteristics, osmotic adjustements components and essential oil

content in chamomile

il > Shes oHsn Shka s S
S K Sles St osle 55 gl S50 S slaw Gl sl bl O 5 Essential Proline Carbohydrate
Dry flower yield Biomass Plant hight No. flower. No. Essential oil oil yield pmol.g fresh) (pumol gluc.g)
Treatments AR (kg.ha!) (g. plant™) (cm) Plant’ main steam %) (g.ha™) (weight fresh wt.")
Zero Fertilizer (F;) dali 199.34 cd 26.74 abed 42.01 de 139.15 be 9.41 bed 0.525 f 1043.8 ¢ 2.922d 8.709 de
M'ﬁk ‘\.' ) Chemical fertilizer (F5) _sles 558 247.14 a 30.57a 56.49 a 173.04 a 1458 a 0.539f 1334.5b 3.209 cd 8.337¢
9(‘;::;;’\;]) Manure (F3) Y 210.14 be 28.54 ab 5390a 155.07 ab 12.15b 0.510f 1070.9 ¢ 3.176 cd 8.546 ¢
Compost (F4) Cs gaS 206.76 be 27.75 abe 49.56 b 143.14 be 10.40 bed 0.507 f 1050.5 ¢ 3.155¢cd 8.829 de
Zero Fertilizer (F,) aals 173.61 ¢ 23.27 cde 37.25fg 130.87 ¢ 9.60 bed 0.645 be 1117.8 ¢ 3.290 cd 10.455 ¢
M')ivf ] Chemical fertilizer (Fy) _,less 555 221.84b 26.83 abc 46.21 be 146.72 be 11.85 be 0.701 a 1556.7 a 3.678¢ 9.149 de
7(;2);3)\;2) Manure (F3) Yy 210.52 be 25.07 bede 45.79 ¢ 145.40 be 10.84 bed 0.660 b 13909 b 3.440 cd 9.470 cde
Compost (F4) Wy 202.22 cd 24.81 bede 44.80 cd 136.71 be 9.47 bed 0.665b 1344.8b 3273 cd 9.841 cd
Zero Fertilizer (F) dals 137.97 £ 20.69 e 30.70 h 8291d 8.46d 0.588 de 814.2d 42910 14813 a
M'ﬁn b.. } Chemical fertilizer (Fy) oless 558 178.01 ¢ 21.12¢ 3432 ¢ 88.95d 10.38 bed 0.621 cd 1108.5¢ 4918 a 12.728 b
50‘;:1‘;;\;:3) Manure (F3) PUEYS 187.60 de 2221 de 40.24 ef 99.87d 9.36 cd 0.584 ¢ 1094.8 ¢ 4.604 ab 13.252b
Compost (F4) i 0S| 180.73 ¢ 21.70 e 38.14 f 91.58d 8.08 d 0.585¢ 10572 ¢ 44130 13.616 b

Means in each column and for each treatment, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan's Multiple Range Test
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Effect of water stress and type of fertilizer on yield and quality of chamomile
(Matricaria chamomilla L.)

Arazmjo, E.}, M. Heidari? and A. Ghanbari®

ABSTRACT

Arazmjo, E., M. Heidari and A. Ghanbari. 2010. Effect of water stress and type of fertilizer on yield and quality of

chamomile (Matricaria chamomilla L.). Iranian Journal of Crop Sciences. 12 (2): 100-111 (in Persian).

To study the effects of water stress and type of fertilizer on osmotic properties, essential oil content in
chamomile (Marticaia chamomilla) a field experiment was conducted- using a split plots design with three
replications in Research Field Station, Zabol University, Zabol, Iran in 2008 . Water stress treatments included
control as 90% of field capacity (W), 70 % field capacity (W,) and 50 % field capacity (W3) assigned to the
main plots and different types of fertilizers, including control or without any fertilizer (F,), chemical fertilizer
(F,), manure: 25 t.ha™ (F5) and urban waste compost (F4) randomized in sub plots. Results showed that in water
stress of 50% field capacity, flower yield of chamomile decreased by 18.1% in comparison with control.
However, the highest flower yield and flower yield components (biomass, plant height, number of main stem
and number of ﬂower.plant’l) were obtained from W, and application of chemical fertilizer, but in W; and F;
had the best effect on flower yield and its components in chamomile. The highest essential oil content and oil
yield were obtained in W2. With increasing stress severity, carbohydrates and proline contents, in green leaf
tissues of chamomile, increased. Chemical fertilizer was the most effective type of fertilizer. It is concluded that

under sever water stress, manure fertilizer was the suitable type of fertilizer in chamomile production.

Key words: Chamomile, Compost, Essential oil content, Osmotic adjustment, Manure and Water stress.
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