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Table 1- Analysis of the soil used as a growing medium.

Colda
o Disss Sl il L e
H K (ppm) P (ppm) N Soil Sand Silt Clay (%)
P EC PP PP (%) texture (%) (%) y e
(dS m)
7.74 0.55 174 19.7 0.035 Sandy 49.6 24 26.4
clay loam
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Table 2- The variance analysis of the effect of different ratios of nitrogen to potassium on the morphophysiological indices of ornamental kale "Coral F1

Queen'
Sl e S5k -
Mean Squares r e b
wJL:.vJ}:JT JS J:}jls Q:Sjji, gfﬂ J}.l.m W) C\J _)Ja:e ;fﬂ slaws asle Jjb u—i‘jf‘” r\.,b'\ i O &‘}A rl,\.}\ P05 S20 Source of variation
Anth TChl Proline LSS Canopy D.  Leaf No. SL SDW SFW af
| <
0.57 0.007 111 1.23 941 1.23 1.31 21.90 619.20 3 s
Rep
Lo
0.88™ 0.091™ 3.49™ 72.38™ 18.15™ 96.84™ 6.09™ 624.15™ 26058.71™ 9 o
Treat
0.54" 0.04™ 4.80™ 3.49™ 7.38™ 71.03™ 2.86"™ 13.47™ 6025.44™ 2 D3
N
. - " O3
1.30 0.02™ 1.50m 4.87 10.76™ 57.03 0.26™ 10.22™ 676.86"™ 2 :
K
*k *k * * Kk Kk *k d)”}]""“ x r""‘"’l:i
0.10™ 0.05 1.30™ 23.91 11.56 10.11 7.88 223.49 2258.28 4 T
N*K
JJLw J;Uu )J .,\AL\:I
0.57m 0.033 0.06" 0.31m 2.58" 195.06 4.78 371.99 5856.40 1 Control vs.
Others
Uas
0.51 0.146 0.97 6.08 3.43 2.82 1.03 5.73 365.3481 27
Error
22.48 7.98 19.18 20.88 4.21 4.21 7.62 3.79 4.53 CV (%)

LSS: Leaf soluble sugar, TChl: Total chlorophyll, Anth Q: Anthocyanin, Shoot Fresh Weight, SDW: Shoot Dry Weight, SL: Stem Length, Leaf No: Leaf
number. Canopy D: Canopy diameter. **, * and ns indicate significance at 1% and 5% level and non-significance, respectively.

** *and ns indicate significance at 1% and 5% level and non-significance, respectively..c,ls jxs 355 570 5 T 02 ol ine Sl 5 4 NS 5w i
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Table 3- The interaction effect of different concentrations of nitrogen and potassium on the morphological
indices of ornamental kale *Coral F1 Queen.'

S 055 ekl 505 b 053 70
T W%
C Q.SJJ Sldas . " é - é

' slsa el sl G oSk G e Sk
Canopy D. SL
(cm) Leaf No (cm) SDW SFW K N
(9) (9) (mg I (mg I
43.25° 48.008 12.25% 80.622 457502 125
44.00° 44.25P 14.38% 73.30% 416.75% 175 125
43.50° 40.25¢ 14.632 67.70¢ 402.50¢ 225
44.88° 45.00° 13.13%¢ 71.01¢ 479.75% 125
45.00P 43.00°¢ 14.00% 80.852 463.75% 175 175
44.75° 43.75P 14.632 75.79° 465.75% 225
42.75° 37.75° 11.63¢ 70.39% 423.75% 125
44.00° 41.00% 13.13% 72.61°¢ 436.25" 175 225
48.252 40.75% 14.25% 83.372 463.25% 225
dals
39.75°¢ 30.00f 11.38¢ 39.03¢ 202.75¢
Control

2.69 2.44 1.48 3.47 27.73 LSD

N: Nitrogen, K: potassium, SFW: Shoot Fresh Weight, SDW: Shoot Dry Weight, SL: Stem Length, Leaf No:
Leaf Number, Canopy D: Canopy diameter.

s LSD 05051 L 07, Izt a3 Sl ime sl 36 S e O S il Gl Gl Sle O gt o o

In each column, means with the same letters are not significantly different at P< 5% according to LSD test.
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Table 4- The interaction effect of different concentrations of nitrogen and potassium on the physiological
indices of ornamental kale 'Coral F1 Queen'

ol g5
Anth Q JS Jes s o Jsloes 13 e 05558
((A530 — (¢S5 2 eSSk (65 2 eSSk (65 2 eSSk (e Sk (e S k)
(0.25 % TChl Prolin LSS K N
ABSTIIG  (mgglFW)  (mgglFW)  (mgglFw) (mg 1) (mg 1)
FW)
3.54% 0.84° 5.02bc 12.08 125
3.49% 0.91% 4,630 10.93¢ 175 125
2.75b 1.062 4.43¢ 5.67¢ 225
3.17% 0.99% 4,700 5.80¢ 125
2.59b 1.01% 5.41%¢ 14.60% 175 175
2.77° 1.08° 5.90% 14.18%° 225
3.31% 1.06° 5,290 14.90% 125
2.78b 0.85¢ 5.82%¢ 17.45° 175 225
3.27% 0.84¢ 6.77 7.219 225
dals
4,112 0.59¢ 3.39¢ 15.32%
Control
1.04 0.11 1.43 3.58 LSD

N: Nitrogen, K: potassium, LSS: Leaf soluble sugar, TChl: Total chlorophyll, AnthQ: Anthocyanin.
diea LSD 05037 b 07 Jlaz g 3 Sl e lS LB S e o~ S Jilam sl Gl Sle O i o 3

In each column, means with the same letters are not significantly different at P< 5% according to LSD test.
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Figure 1. Effect of different concentrations of potassium on anthocyanin content (Anth Q = (A530 - (0.25
x AB57)/ g FW)) of ornamental kale leaves 'Coral F1 Queen’. Columns with the same letters are not
significantly different at P< 5% according to LSD test.
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Table 5- Pearson's correlation coefficients between morphological and physiological indicators of
ornamental kale "Coral F1 Queen' under the interaction of different concentrations of nitrogen and

potassium.

LSS Proline Tchl AnthQ SFW SDW SL Leaf No. Canopy D.
Lss 1.000
Proline 0.018 1.000
TChl 0245 0357 ['1000
AnthQ 0050 | -0533 -0.754**  1.000
SFW 0280 O727#  g700% | .0673*  1.000
SDW 0214 07 o575 9508 0.943*  1.000
sL 0434 0429 0512 | -0657* 0517 0540 |'1.000
LeafNo. | -0206 0418 0507 | -0442 0.862** 0830* 0470 ['11000
Canopy D. = -0.444 0843 098 | 0530 (784%* (0823** 0674* 0556 1.000

LSS: Leaf soluble sugar, TChl: Total chlorophyll, Anth Q: Anthocyanin, SFW: Shoot Fresh Weight, SDW: Shoot
Dry Weight, SL: Stem Length, Leaf No: Leaf Number. Canopy D: Canopy diameter.
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= and " indicate significance at 1 and 5% level, respectively.
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Abstract

Ornamental Kales are one of the most important plants of the autumn season, they are the only
ornamental plants in the green space in the cold season due to their tolerance to cold and frost. Nutrition
and temperature are important factors affecting plant quality, especially in terms of plant height, canopy
size and color, and leaf size and number. An experiment was conducted to investigate the interaction
effect of different concentrations of nitrogen and potassium fertilizers on morpho-physiological indices of
ornamental kale. The treatments include the interaction of concentrations of 125, 175 and 225 mg L of
nitrogen and potassium (from the source of urea and potassium sulfate, K;SO4) in the form of N:K ratios
including 125:125, 125:175, 125:225, 175:125, 175:175, 175:225, 225:125, 2 25:175 and 225:225 and
distilled water (as control). The results showed that the treatments had a significant effect on all the
measured indices. The highest fresh and dry weight of the shoot was belonged to N:K treatment equal to
175:175. The highest number of leaves in the 125:125 treatment, the highest crown diameter in the
225:225 treatment, and the highest leaf chlorophyll content was belonged to
175 mg L™ nitrogen along with different concentrations of potassium. The highest soluble sugar was
observed in the treatments containing 175 and 225 mg L™ of nitrogen and potassium, and the highest
proline was observed in the 225:225 treatment. The highest amount of anthocyanin was belonged to the
control and among the fertilization treatments, it was belonged to the level of 125 mg L of potassium.
Based on these observations and also considering the importance of canopy diameter in ornamental kale,
the amount of 175 to 225 mg L™ of nitrogen along with 225 mg L™ of potassium can be suggested for the
optimal growth of this plant.

Keywords: Anthocyanin, Chlorophyll, Crown size, Fertilizing, Flowering Kale.
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