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Table 1) Physical and chemical properties of the soil used in the experiment

organic . sand silt
pH EC l\l Ca Na K matter soil texture (%) (%) ciay
(dS/m) (%) (9/kg) (9/kg) (9/kg) (%) (%)
7.4 1.49 0.07 0.12 0.13 0.20 0.94 loamy clay 25 38 37
Sl gl o ol O pland 5 (K58 Sl guas (Y Jgd
Table 2) Physical and chemical properties of the irrigation water used in the experiment

S0O,? HCO3 CO5? Cl Mg Ca K Na EC H

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (dS/m) P
550.5 159 0.0 435.3 2416 400 2.74 152 2.7 7.2
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Table 3) Variance analysis of different nitrogen and potassium application rates on nitrogen efficiency and
macronutrient content in sweet fennel bulb

mean of squares

Source of variation df  nitrogen nitrogen itrogen N K p ca Mg

utilization uptake use

L s e content content content content  content

efficiency efficiency efficiency
Replication 2 19.676 0.1188 0.3042 0.021 0.001 0.003 0.005 0.004
Nitrogen 3 10033.45** 296.03** 1172.90**  7.48** 1.78** 2.0** 2.55** 0.72**
Potassium 3 4350.958** 16.674** 23.938**  0.99**  0.22** 0.06**  0.33**  (0.035**
Nitrogenx potassium 9 176.295** 1.610** 3.856**  0.069** 0.32**  0.007** 0.06**  0.005**
Error 30 18.054 0.0965 0.3586 0.010 0.004 0.001 0.002 0.001
CV (%) - 2.3 2.8 31 1.87 0.5 14 15 2.6
ns,*,**: non significant, significant at 5 and 1%, respectively TN 50 e 53 ls me Ols jms b i 5 4 ik 5 % NS

o B35 3 B3s 58 2 G paSLE ey 5 035 s it gl 1 (FU s
Table 4) Effect of nitrogen and potassium application rates on nitrogen efficiency indices in weet fennel

Potassium

Nitrogen application application rate nitrogen uptake nitrogen use efficiency nitrogen utilization efficiency
rate (kg/ha) efficiency (%0) (QuwarGn) (9wa/gn)
(kg/ha)
0 - - 246.63 a
50 - - 231.50b
0
100 - - 21755¢
150 - - 194.88 d
0 14.13¢ 26.88 ¢ 190.04d f
50 15.91b 29.09b 182.73 ef
50
100 17.21a 30.98 a 179.98 ef
150 18.00 a 31.90a 174.10 fg
0 8.30f 1450 f 17453 fg
50 10.16 e 16.62 ¢ 163.43 ghi
100
100 11.73d 18.71d 159.42 hi
150 12.27d 19.35d 157.74 i
0 5.73h 9.81gh 170.94 fgh
50 5.93h 9.49h 160.01 hi
150
100 7.44 fg 1146 g 154.02 i
150 6.56 gh 9.94 gh 151.38 i

Al o S 03T 10 ezl pebas 53 13 g D LB S e U G Bl L (slaSSbe Ot a
Similar letters in each column shows non- significant difference according to Duncan test at 5% level
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Table 5) Effect of different nitrogen and potassium appltion rates on nitrogen, potassium and phosorous content of

sweet fennel bulb

Nitrogen o] nitrogen potassium phosphor calcium magnesium
application application rate (%) (%) (%) (%) (%)
rate (kg/ha) (kg/ha)

0 46h 3591 2.09] 2.55¢gh 1.3 f-h
50 4.32h 419 2.141j 2.49 hi 1.3fh
0
100 464 419y 2.18 hi 2.42j 1.26 gh
150 5.13f 4221y 224 gh 2.34 1.23h
0 5.26 ef 427 e-g 231fg 2.75 ef 1.41 de
50 5.47 de 4.31 ef 2.34 f 2.71ef 1.36 d-f
50
100 5.55d 454 cd 2.36 ef 2.64fg 1.33eg
150 5.64 cd 457 cd 2.42e 2.54 g-i 1.31f-h
0 5.73 cd 4.63¢c 2.6d 3.07c 1.43d
50 6.12b 492b 2.64d 292d 1.45d
100
100 6.27 ab 495b 2.66 d 2.82de 1.41de
150 6.34 ab 532a 277¢c 2.74 ef 1.38 d-f
0 5.85¢c 4.52cd 292b 383a 193a
50 6.25ab 4.88b 314a 383a 1.88 ab
150
100 6.49a 4.42 de 3.18a 3.26b 181b
150 6.47 a 3.8h 317a 3.16 bc 1.68¢

AL e SSls Osasl 10 Jlazs! Cl"‘"ﬁ)bd.‘*‘ Mt BB S e O S Bl L Sl Ogiw o
Similar letters in each column shows non- significant difference according to Duncan test at 5% level
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Abstract To investigate the effects of different nitrogen and ~ Keywords

potassium fertilizer rates on nitrogen use efficiency (NUE), nitrogen
uptake efficiency (NUPE), nitrogen utilization efficiency (NUTE) and
N, K, P, Ca and Mg nutrient contents in sweet fennel, a factorial
experiment was conducted based on randomized completely block
design with three replications in University of Zanjan, Iran. The applied
fertilizers included 50, 100, and 150 kg/ha of N and K from urea and
potassium sulfate sources, respectively. N and K application had
significant effect on NUE and N, P, Ca, P, and Mg contents. Increasing
nitrogen application rate levels desreased NUE, NUPE, and NUTE.
Increasing of K application rate caused increment of N efficiency.
Application of N and K fertilizers increased N, K and P concenterations
on bulb tissue. Increasing N application rates resulted in more Ca and
Mg concentrations, but application of K decreased Ca and Mg contents
in bulb tissue. Regarding short growing period of sweet fennel, lower
rates of N fertilizer is recommended to improve NUE.
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