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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
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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

Sledd L g ails o i« 3 ealiznl 05 Lo
e EalS L 5 T Syl 557 T Hles
&\JL&A\}_AAJ_:JJ:J:QLQJJ'\CE»&\):OAT
3.kl L;J:i«.iq.- Sl &ls i (s 5 cpT)
2 F bl jlal slus STl 59y 5 s Y cla.»:
Slie s SEalS L 5551 L s s A 5 el e

Vo

jO_ATJJ_.md.S:\A Ol Laosls il ylg 4 s
23l sl Cdo sy X AT i 1 g 65
Rt bl (g ls e Sl adls a0 94 e
3 ¥ G oles oS 5 S IVEY) S g 5o Sl sluss
Sl 315 (YVY) s sl o S 5 4158 55 8 oaT
53 (F Jgd) T oy 158 557 (55 5 0 08T


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

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

[ DOR: 20.1001.1.15625540.1392.15.1.2.0]

WS o 6,8 gl Ladls do i i Lo 1 alE
als Hl—a 0)9 op f—ics (Sharafi et al, 2000)
2V S35 e AT oo S 5 5 (e S YY)
o e 31 (5 V/8) 4l l5m 03 o S 5 i3
53 () S8 s ol la 558 (695 5 e oaT
aS1a ) O35 o i (S35 B e pbs Loyl 0
248 s ol a3 Y AT [l 51 (e 8 YY)
N2 0¥ 5 o ol Glasled b o) Sl pelaw o
2 O osj_ir_f.;._.:\.u Sl omme Sl
ol 537 Gy 5 T i sl ys adls
5 ot 5l 03,557 s 53 Laasls Colsy s
Shss 45 sl o olS (glo 53 Sl ykn e ST alS
SaLS s 5 05y 5 4l 2alS Wse lad e

(Sharafi et al., 2000) L\

..... QW}&})}JATKL&&LHJ#;

"

6j)¢ﬂcL~JDMMKUM\JJ‘MJ\&T
J_:td.:‘b J‘MJ_:U_AT)‘J:LA &.‘J}‘ L C(J‘Jh ).\ f)
:iM@M@J&T)‘)A):?&)JJMoUJ’é\
H(J‘H)J?)d}))‘chan\_s)éhL:_w)
sds g ol 58 T i 5l 4l sl STl
sab 4 0 e 5 als sl (o2 i zalST 5o
als sl talS (K gde) Col tals ()ls oae
2T 56 —ole sy S Ll b 54 g o
3‘}_.« u_i\)‘aa\.n:_m\ (‘“\—“u—ﬂ*ﬁj—;‘ od—asOlLis
ol s L 5 gl m il slael ST (ol
a5 g 3 adls slaws 03 5 YU Cle ((Xue er al., 2003)
-}9{‘]—;)3@;‘@.3}4&‘3}—?')(‘“4—{0‘}'@‘)
ouu:;)\jf.ébwé;wkjdub;g.}w
OJL&)Jué-l_&oﬂ)g_,_wLﬁC,_w&dw‘

24 mO Fe @4 Fe o6 Fe (g,l'])
234
Z 22
B = =
5 .2 - -
a2 2l tH I;T T
P 2 * T
5% $ ¢ )
e 19118 o 3
: 3
S 1.8 4 [+ +{T] +T]
17 |8 +1 i
. = T T T 1
0 4 6

5_5);"_.]&.1.'&

Zn concentration (g.l'l)

6355 AT Gz jolie  BL ous Sla ks 53 O gmasT 45 5150 055 xS0l deslie -\ S

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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