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The Effect of Urea and Potassium Sulphate on Growth, Bulb Yield
Components and Antioxidant Properties of Sweet Fennel (Foeniculum
vulgare Mill. cv. Boelli RZ F1)
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Table 1. Physical and chemical properties of the soil used in the experiment site in 2017.

PHO ol i el e ey Jloge <l o S o)
oSl N Ca Na K Organic Sl Sand  Silt  Clay
o G) (gke) ske) (ske) mater o te) W) ()
1
( Bm) ( %) texture
7.4 1.49 0.07 0.12 0.13 0.20 0.94 oy 25 38 37
Cad)
Clay
loam
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Table 2. Physical and chemical properties of the irrigation water used in the experiment site in 2017.

Slye oS S A e el el PURWY Zoloa
S04 HCO5 CO;72 Cl Mg Ca K Na bS.t,.SJ‘
(mgL?)  (mgL") (mgl™) (mgl?h (mgl” (mgl") (mgl") (mgL) EC pH
: (Sm)
550.5 159 0.0 435.3 241.6 400 2.74 152 2.7 7.2
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Table 3. Average climatic parameters of Zanjan Synoptic station during the growth season 2017 and 2018.

e Cusb, o Los (ks i sled oS Lng)
. Sk . N
Jus obe Relative . Average Maximum Minimum
. Rainfall

Year Month humidity ( mm temperature  temperature  temperature
(%) (°O) (°O) (°0)
April ;p3,9,8 56.7 41 10.6 16.7 4.6
96 May cuiges) 52.5 22.1 17.2 25.2 9.3
June sls ;> 39.4 0.0 21.2 31.4 10.9
July . 42.5 1.3 25.5 34.1 16.9
April 1355, 46.2 14.3 11.8 19 4.5
97 May i) 61.3 50.6 13.3 19.7 6.8
June sls > 54.9 34.6 19.3 28 10.6
July ,.5 34.7 0.0 26.3 35.6 16.8
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Fig 1. Sweet fennel plants at harvest stage.
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Fig 2. The interaction effect of nitrogen (0, 50, 100 and 150 kg ha™') and potassium (0, 50, 100 and 150 kg ha'")
on leaf number (A) and plant height (B) of sweet fennel. In each column, there is no significant difference
between treatments with same letters at P< 0.05.
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Fig 3. The interaction effect of nitrogen (0, 50, 100 and150 kg ha'!) and potassium (0, 50, 100 and 150 kg ha'') on
bulb length (A) and bulb diameter (B) of sweet fennel. In each column, there is no significant difference
between treatments with same letters at P< 0.05.
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Fig 4. The interaction effect of nitrogen (0, 50, 100 and150 kg ha™") and potassium (0, 50, 100 and 150 kg ha") on
bulb fresh weight of sweet fennel in two years (2017 and 2018). In each column, there is no significant
difference between treatments with same letters at P< 0.05.
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Fig 5. The interaction effect of nitrogen (0, 50, 100 and150 kg ha™") and potassium (0, 50, 100 and 150 kg ha") on
total phenol of sweet fennel leaves in two years (2017 and 2018). In each column, there is no significant
difference between treatments with same letters at < 0.05
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Fig 6. The interaction effect of nitrogen (0, 50, 100 and150 kg ha!) and potassium (0, 50, 100 and 150 kg ha!) on
total flavonoid content of sweet fennel leaves in two years (2017 and 2018). In each column, there is no
significant difference between treatments with same letters at P< 0.05
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Fig 7. The interaction effect of nitrogen (0, 50, 100 and150 kg ha™') and potassium (0, 50, 100 and 150 kg ha'!) on
antioxidant activity of sweet fennel leaves in two years (2017 and 2018). In each column, there is no
significant difference between treatments with same letters at P< 0.05.

u..JLvsf()L&a)oﬁ)fﬂ\w 5\" O sw)wbj()w)é'ﬂ;#\a’ 3\” He s)M)u)j)-qu)J)Jlvaiw

S yiiin glacd > glyls a5 Jlews o 4 bgy e slaysiw opo glas AY 5 A7 Jlo 90 40 ol ailly oSy ssl%....fls';.ﬂ
P10 0) asb o o gme 70 a0 (5 5lel Ll 5l ol e

w5l loadss (S5 GaceS 5 el Wl 5 Joib wile J5id slaceS 5 6 peKedn jlaie Il alyjl, ol
Ol5dl ‘ui'u"Lc)'T Clodms @ axgi b aiily g L_,;:IWIG‘;.:T Codled jo paiins Hobdy Conl (Koo a5 wiily oo 2LS
bl Olges wibios JS aSgiodls 5 Joid slyime (il s @ ey 5 (39,5 3,8 1 e GlagsT sl cllad
JUAPSERPITUN gt SRV A ) PR AT KVOC 1 BT RCOW | P I ST B PV g SENERCHC ORE CNPERE S L JRC IR
(V) b oo il ¥l 5 SlaraST (5T eodlad l5ae
Tgmw b (59 yid Jwo 40

STV R LS PUC I | RS VOIS ICTEIRVES F S N g P PV TS I PRV ROWRY TP PR E ST A S A
3 G S0 it ol b S & g b s stna 1) JLail s Lo 59 b Lol S s i1 5 ol
To S8l (39508 Ol Lilidl Cel punlly 5 (539,58 92,15 09 (00 P10 ) oo Jlo 5l yiien (o0 #IF) Jgl Jlo

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.5.3
https://journal-irshs.ir/article-1-354-en.html

[ Downloaded from journal-irshs.ir on 2025-10-19 ]

[ DOR: 20.1001.1.16807154.1399.21.3.5.3 ]

S Hs 5 C S Sas il o pilly 5 (g T

S Gll 4 it el o S8L (59505 Oliee (Sen bl 4 az g b s, S Sl 90 50 50 sald 4 cd
S 50 S okS N0 4 g Gl b Egw 8L ()59 Oliee AV Jlo 53 Ll ol (LA A7 Jlo 50 sl 9 (339 5%
ool S8 )0 0 Sl S Ve v mhans b aslie )0 (55lo gimeygbds LS 10 0 S5l S VO jlad ohig 4 el b oS 5 50
PSS VO 5 (a0 S ;0 ST VO e (S 5 0 )8 51 (3o, PIF) o L (g (e Gy S8k RS

AJSS) ael cewsdy Jol Jlo 5o puenliy LS o

< 8 ¥ Jle
N ) #NO
l 5 = N50
o o 4
3@ # N100
-‘,2 2 = N150
0

Q9=
Nitrogen (%)

KO K50 K100 K150
Potassium levels (kg h'!) pawly Zglaw
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difference between treatments with same letters at < 0.05
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Research article

The Effect of Urea and Potassium Sulphate on Growth, Bulb Yield
Components and Antioxidant Properties of Sweet Fennel (Foeniculum
vulgare Mill. cv. Boelli RZ F1)

S. Mohammadi, T. Barzegar* and Z. Ghahremani!

The present study was conducted to investigate the effects of nitrogen (N) and potassium (K)
on growth, yield, qualitative traits and antioxidant capacity of sweet fennel. The experiment
was performed according to the factorial experiment based on randomized completely block
design with three replications in two years (2017 and 2018). Treatments included four different
levels of N (0, 50, 100 and 150 kg ha’!, urea source) and K (0, 50, 100 and 150 kg ha’!,
potassium sulphate source). Results showed that application of N and K significantly increased
plant height, leaf number, bulb diameter and length, and bulb fresh weight in both years.
Increasing nitrogen concentration up to 100 kg ha™! increased the phenols and flavonoids
contents and antioxidant activity, but application of 150 kg ha! N caused a decrease in such
parameters. Also, application of high level of K increased quality traits and antioxidant activity.
Application of N and K fertilizers increased the content of them in bulb tissue in both years.
According to the results, application of 150 kg ha*! K and 100 kg ha-' N could be recommended
to improv grwth, bulb yield and antioxidant properties of sweet fennel.
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