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Effect of Fe and Zn foliar application on plant characteristics and essential oil

content of anise (Pimpinella anisum L.)
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Table 1. Physical and chemical properties of soil in experimental site

S il glst 8 ST s o o O3a 5 b Y
Soil texture pH (Lime) (%)  (Clay)(%)  (Sand)(%)  (Sil)(%) (N)mgkg' (P)mgkg' (K)mgkg'
od 8.3 18 43 31 26 0.12 8.4 275

Loam-clay

el SNK. 35, Ly MSTATC i35l 5 L ba oL
s 5
0T Ol e 5 bl slacS 5 slalis 6l
Slestiwl U 2y S o /Y Sldcie 4o Lalls il
S oBas i O haln (5,2 o V0 G
4 ;¢> (Trace mass 2000, Italy) u;\)?}:u,;
2Ly ik oS (FID) gladad O gl 130 Sl ST
158 GoF el edge 1l LaS 5 plulis
o &5 O g slos (Said-Al Ahl and Abeer, 2010)
5 ek /YO (Jos b e ¥ Lo ge J b a oS
Lo 05,500 /YO L ol STl 56 4 Y e
Fro=Y0 o led (ol el p Sl
03 g 4 35 F Glas 158G 5w geidie 4y
O s 43 VP 5y 5 adbdoes (las 5 4RSS o
Sl ¥Y S b pgda S8 CS o b ks s
23 bl ol slac oS 5 O g Jsb yo 4l
A S e 4y Sl 5L Sl e b
(o k) o F ey S plulis it S Sis
oS 5 ol glapas L sl 5o b
©lacp S sy o5 ¢SS 4 5 (Retention time)
e 8 Oy s 0L Ll i Co (C9-C24) Jbe 5
Jj\ka\&u%;quﬁjlyb-@bjw&al{
LS 5 o aSlbulS 3 3 5> g0 SLedbI
S iS5 S plulis sy il ol
ey

S g m s
8 e 457 315 DL Laesls il ylg 4 oo ok

V¥

Lae o IS s o o 53 (sie ) s
Lol L /Y HLES L (o) 5 50 (g ilpo Sl eslinu
sl s 54 T-et ¢ Sleslazwl 546 J5U gy
R g e e
ST g e bl A e gl asl L
S Ay A o 55 byl Jles! 51 das @ls 158 055
& S o3Il (gl s Cuslasl g S o3Il &l
s Ol a5 50 O, S S Sliw
S AS s LS e i ST Ll o
s o s IS o & L &8y b IS O
&5 o 31%1 (SPAD, CCM-200, Opti-Science, USA)
J—2? gzl 53 [(Zare Dehabadi et al. 2007) L5as
sialo 3T dmly o 5o Slas 05,57 Sy (51 A5
A Cils 5 DS e Sl e e 53 d e
Seslial U s ST L by ) 4 uilel ] 3zl
St b 8 oLl (i 5 IS) -8 il o
4l 5 Cils NS 48 o Ladils 1 il £l e
Vo seke cplglp ..,\i;;aslé:..ul > g ol St
sl OT =) Joa YO0 Lo oyl slaails 51 o 8
Jas 5ol asie ;o s o pades L 0553
Sedes g b ymie L0l Sl b (5,8 el
5 8 ole) Celn Y Sde an OkeT i g 4 alad
(O S5l e 5 hgels oKy e
W o 5SS L Gl 0553 ok 2l Bzl il
TR N SR gy Wy QU W PN S e
Al o Al s il 3 Sl a5y
5t s B dlons il Ao s 5 4l 5 Slas
aslie 9 SAS ,f 8l e Seslarul U Laosls Jdou


https://dor.isc.ac/dor/20.1001.1.15625540.1392.15.1.2.0
http://agrobreedjournal.ir/article-1-68-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-08 ]

[ DOR: 20.1001.1.15625540.1392.15.1.2.0]

WAY Sl o) oled cuas il M01al (215 pske ale

cbﬁcs)b@.m Sl Bl s S gy,
s o T ol 51 Ll ety do s ety e
Wl b oy 2 iy I Gl ime 69y X a ] Jolize
S50 S5y a7 o s 4 b g e (20 SLa 0/F)
Sl e Dl 55, )l 2 F 5Y O e LS
las 53 (a Blw F/A) Sl ki oy a8 5 il
98l dn Ll 18 5 s (Y Jsds) dal G 40 sl
3 Shes 5 g 55 Al e (S5 e B
sy gla e li 2ol 5l 55 (685 L;\AW}:é
5 sS » (Kasrayi, 1993) A5l 5 dilo s |3
4S U5 gl es! (Bukvic er al., 2003) O, s
35508 LS 0 Ol e i (655 (5L poms
P W - P} PGS S R & B O
(Khalili Mahale and Roshdi, 2008) (gi_é  § al>ws
—hd e Sl Do Bl s o 2 A
Glp 530 Sl o plaST8) (555 5 2T 5,570

3 S EANF

ol o p slaasli sl Sie 5 sy 9 BT
Sl aeals "*‘)-’@dw‘cb“)-’ S> sae
Sl e 5l ian (595 X T Jolize
(V1) e b s sldas s 2y 457 513 0L Laesls
45-\_$>\qu_~&§))|}_¢,;9&_§ch):
MT@Q)\)JJJJM&ATCE»)J(A/?)@}
Clle 51V /) o p i sl o i (Y Jgu)
Sl s A LS i ol g5, ol 0 F
o5 saast L sl Jlaie ol 5 chle jzalSs
7 oble )5 godd axlge s gme Al L odd sl
A5 (V) e b a5 5Idas o 2aS” (605 515803
o5 SLaast s sl U (g,ls me ol &7 s
O eze U LY Jadr) Cill dals Hles jo el L 5
oS (s s b (535 5 T (sdie ) polie
I s LS ity a5 Ll il Sl
.(Koocheki and Banayan, 1994) > 3% £, sl
O3 an 457513 OLES Laesls il s 4 o gl

33 p als Sl 5 Sy Sb e slasles 55 o p At La w5 aBle b sla SOle awslie —Y J s

AT A sl slales

Table 2. Means comparison of stem diameter and number of branches in foliar application of Zn and number

of sub stems in foliar application of Fe
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Zn (gI") Stem diameter (cm) No. of branches Fe (g.I") No. of branches
0 4.8b 9.2¢ 0 8.6¢c
2 5.3a 9.8b 2 9.6b
4 5.5a 10.9a 4 9.7b
6 5.6a 8.7c 6 10.6a
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Means in each column followed by similar letter(s) are not significantly different using SNK Test
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Fig. 1. Mean comparison of 1000-seed weight of anise in foliar application of Zn and Fe treatments
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Table 3. Mean comparison of plant characteristics and essential oil content of anise in foliar application of Zn and Fe treatments
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Fe(gl")  Zinc (gl Seed.plant™! Chlorophyll meter readings ~ Seed yield (kg.ha™) Biological yield (kg.ha™") Essential oil content (%) Essential oil yield (kg.ha™")
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Means in each column followed by similar letter(s) are not significantly different using SNK Test
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Effect of Fe and Zn foliar application on plant characteristics and essential oil

content of anise (Pimpinella anisum L.)
Pirzad, A. R.l, P. Tousi’ and R. Darvishzadeh®

ABSTRACT

Pirzad, A. R., P. Tousi and R. Darvishzadeh. 2013. Effect of Fe and Zn foliar application on plant characteristics and

essential oil content of anise (Pimpinella anisum L.). Iranian Journal of Crop Sciences. 15(1): 12 -23. (In Persian).

To evaluate effects of foliar application of Fe and Zn on morphology and yield of anise, a
factorial experiment was conducted using randomized complete block design with three replications at the
Agricultural Research Station, Urmia University, Urmia, Iran, in 2008. Treatments were Fe and Zn application
(0, 2, 4 and 6 g.I™"). Results showed significant effect of Fe and Zn on the number of branches and the stem
diameter, and the interaction of Fe and Zn on chlorophyll content, the number of seed.plant'l, biomass yield,
seed yield was also significant. The highest SPAD value (chlorophyll content) (37.9) was observed at 6 g.l'1 of
Fe and Zn, and the lowest value (15.3) was measured at 0 gl Fe and 2 g.I" Zn. The highest biomass yield (2652
kg.ha™') and seed yield (1372 kg.ha™") was obtained from 6 g.1"'Fe and 4 g.I"' of Zn and the lowest biomass yield
(716 kg.ha’l) and seed yield (470 kg.ha'l) belonged to 0 gl'1 and 6 g.l'1 of Fe and Zn, respectively. Results also
showed that the highest essential oil yield (50 kg.ha™) was obtained from 6 g.I" Fe and 4 g.I"' of Zn, and the
lowest essential oil yield (18 kg.ha™) belonged to 2 gl' Fe and Zn. Homolen and Estragole was largest
component both with 18% essential oil measured by gas chromatography analysis. It is concluded that foliar
application of Fe increased seed yield, chlorophyll content and essential oil yield of anise and this was enhanced

by foliar application of Zn.

Key words: Anise, Chlorophyll content, Essential oil, Homolen, Estragole and Foliar application.
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