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Impact of Urea and Potassium Sulfate Spraying during Hababouk and
Kimri Stages on Some of the Quantitative and Qualitative Traits of
‘Zahedi’ Date Fruits
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Table 1. Physicochemical characteristic of experimental soil.
Sampling depth (cm) N P K Fe Mn Zn Cu EC (dS. m?) pH

o) 55905 3oe (%)

(mg.kg?)
0-30 0.52 15 209 114 851 046 0.46 6.92 6.68
30-60 0.37 13 248 11 65  0.36 0.38 12.92 7.32
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Table 2. The interaction effect of year and growth stage on the fruit length, fruit width, fruit volume, fruit fresh

weight and seed length (a), seed width, seed volume, seed fresh weight, seed dry weight and seed water content
(b), a*, b*, L*, potassium, chlorophyll b and non-reducing sugar (c) of ‘Zahedi’ date fruits.
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Year Growth Fruit length Fruit width Fruit volume Fruit fresh Seed length
stage (cm) (cm) (cmd) weight (g) (cm)
Kimri 3.04a 2.00b 6.38d 6.52b 221c
1 Khalal 3.69a 2.28a 10.58 ab 10.01a 2.63a
Rutab 3.73a 2.32a 11.71a 1093 a 2.62 a
(w) Tamar 34la 2.02b 7.62 cd 7.58b 2.33bc
Kimri 2.12b 1.69c 344 ¢ 354c 1.484d
2 Khalal 3.72a 227a 9.81b 9.83a 2.55ab
Rutab 3.52a 2.23a 8.98 bc 9.34a 2.43 abc
Tamar 3.26 a 2.07b 7.73 cd 746D 2.33 bc
Jo ad,dlese Ao o e Y e Lk 5 (539 Wad S 059 Abed Ol e
Year  Growth Seed width Seed volume Seed fresh Seed dry Seed water
stage (cm) (cmd) weight (g) weight (g) content (%)
Kimri 0.81b 0.71b 0.80c 0.24c 68.30 b
1 Khalal 092a 1.27 a 143a 0.78a 4537 ¢
Rutab 0.92a 1.20a 1.37 ab 0.80a 40.48d
() Tamar 0.75¢ 0.80b 0.95¢ 0.82a 11.48f
Kimri 0.53d 0.25c¢ 0.26d 0.07d 74.50 a
2 Khalal 0.90 a 115a 1.25b 0.64b 48.67 ¢
Rutab 0.82b 0.88b 0.95c 0.74 ab 31.07e
Tamar 0.78 bc 0.72b 0.86 c 0.74 ab 12.64 f
S amee @0 DO DO e sy Lelews
Year Growth Potassium Chlb Non-reducing
stage (%) (9.9 sugar (%)
Kimri -2.73d 6.53¢c 14.46 d 6.48 ab 15.33b 21.36 ab
1 Khalal -0.70c 23.05a 29.56b 6.18 ab 8.54b 25.50 ab
Rutab 707b 2791a 33.27b 5.11 bc 0.00c 17.68 abc
(2 Tamar 9.84a 1433b 21.74c 181e 0.00c 3.78¢
Kimri -3.30d 9.80bc 15.85d 7.22a 37.48 a 28.85a
2 Khalal -7.02e 26.96a 4358a 6.44 ab 13.06 b 21.26 ab
Rutab 8.76 ab 27.32a 27.28bc 4.38 cd Oc 17.71 abc
Tamar 969a 1434b 23.16cC 1.92¢e Oc 8.90 bc
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Means with the same letters are not significantly different at 5% level of probability based on Duncan test

(P<0.05).
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Table 3. The interaction effect of year, potassium sulfate concentration, and growth stage on the fruit dry weight,
chroma, chlorophyll a, and total chlorophyll of ‘Zahedi’ date fruits.

Jbe ey, Slilga clale ab) al> e oge0 Sl ()9 Leg S a Jodg 5 53,8
Year Potassium sulfate Growth Fruit dry Chroma Chla (ug.g™) Total Chl
Con. (%) stage weight (g) (1g.gY)
Kimri 1.20e 6.93i 41.67b 55.11 bc
Khalal 2.57d 24.30 b-e 8.44c 23.00d
0 Rutab 4.21 be 29.80 ab 0.55¢ 3.33fg
Tamar 5.95a 17.32 fgh 0.00c 0.00¢g
Kimri 1.18¢e 8.121i 4422 b 63.44 b
0.5 Khalal 2.56d 22.82 cf 10.33¢ 20.89 de
1 Rutab 347c 26.45 a-d 1.22¢ 11.11d-g
Tamar 6.09 a 19.10 e-h 0.00c 0.00g
Kimri 1.24¢ 6.751 35.55b 48.33 ¢
1 Khalal 2.61d 22.19d-g 9.44c 20.33 de
Rutab 447D 30.30 a 1.00c 6.33 efg
Tamar 6.18 a 15.85h 0.00c 0.00¢g
Kimri 0.59e 7.63i 60.33a 97.82a
0 Khalal 2.10d 28.18 abc 8.64c 23.72d
Rutab 4.63b 26.15 a-d 0.00c 0.00¢g
Tamar 5.93a 17.36 fgh 0.00c 0.00¢g
Kimri 0.62e 8.87i 44.14 b 87.76 a
2 0.5 Khalal 2.04d 27.69 a-d 8.40c 23.00d
Rutab 5.03b 30.53 a 0.00c 0.00g
Tamar 6.13a 16.98 gh 0.00c 0.00g
Kimri 0.70 e 8.00i 56.72 a 94.83a
1 Khalal 2.18d 27.76 a-d 8.39¢ 17.36 def
Rutab 4.79b 29.52 ab 0.00c 0.00¢g
Tamar 6.20 a 17.66 fgh 0.00c 0.00g
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Means with the same letters are not significantly different at 5% level of probability based on Duncan test

(P<0.05).
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Table 4. The effect of potassium sulfate concentration on the fruit length, fruit fresh weight, and fruit water
content of ‘Zahedi’ date fruits.

ey Ollp il ogee Jobo o0 5 ()9 o900 ol (le
Potassium sulfate Con. (%) Fruit length (cm) Fruit fresh Fruit water content (%)
weight (g)
0 3.3lab 7.82¢ 3.29b
0.5 3.27b 8.23b 3.46a
1 3.36a 8.40 a 3.58a
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Means with the same letters are not significantly different at 5% level of probability based on Duncan test

(P<0.05).
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Fig 1. The effect of urea concentration on the fruit length, fruit width, fruit volume, fruit fresh and dry weight,
and seed length and dry weight in date fruit Zahedi cultivar (analysis of the different traits was carried out
separately). Means with the same letters are not significantly different at 5% level of probability based on
Duncan test (P<0.05).
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Table 5. The interaction effect of year, urea concentration, potassium sulfate concentration and growth stage on the nitrogen content of ‘Zahedi date fruits.

Jw 0,9 cbale peoly Slidsw il wd, Al e Oler Juw o cbale by Slilpw il a0 al> e 03955
Year Ureacon.  Potassium sulfate ~ Growth N (%) Year Ureacon. Potassium sulfate  Growth stage N (%)
(%) con. (%) stage (%) con. (%)
Kimri 1.04 c-f Kimri 0.80 h-k
0 Khalal 0.62 pgr 0 Khalal 0.50 r-v
Rutab 0.43t-z Rutab 031z
0 Tamar 0.39 u-z 0 Tamar 024z
Kimri 0.99 c-h Kimri 0.69 opq
05 Khalal 0.73 I-p 05 Khalal 0.48 s-x
Rutab 042tz Rutab 031z
Tamar 0.37 v-z Tamar 0.27z
Kimri 0.92 e-j Kimri 0.731-p
1 Khalal 0.73 1-p 1 Khalal 043tz
Rutab 0.48 s-x Rutab 042tz
1 Tamar 0.42t-z 2 Tamar 0.25z
Kimri 0.9 g-j Kimri 0.75 k-p
0 Khalal 0.73 I-p 0 Khalal 043tz
Rutab 0.46 s-y Rutab 0.35 w-z
Tamar 0.34 x-z Tamar 0.29 u-z
0.5 Kimri 110¢ 0.5 Kimri 0.85 h-m
05 Khalal 0.731-p 05 Khalal 0.47 s-x
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Rutab 0.55 rst Rutab 0.32yz

Tamar 041tz Tamar 0.26 z
Kimri 1.07 cd Kimri 0.71 nop

1 Khalal 0.84i-n 1 Khalal 0.40 u-z
Rutab 0.47 s-x Rutab 0.34 xyz

Tamar 0.37 v-z Tamar 0.24z

Kimri 152a Kimri 0.90 g-j
0 Khalal 0.86 h-I 0 Khalal 0.72 m-p
Rutab 0.53 r-v Rutab 0.44t-z
Tamar 042tz Tamar 0.34 xyz

1 Kimri 1.37b 1 Kimri 0.91f
05 Khalal 0.86 h-I 05 Khalal 0.81j-0
Rutab 0.71 nop Rutab 0.49 r-w

Tamar 0.43t-z Tamar 0.50 r-v
Kimri 1.29b Kimri 1.05 cde
1 Khalal 0.98 c-i 1 Khalal 0.88 h-k
Rutab 0.69 opq Rutab 0.49 r-w

Tamar 0.58 grs Tamar 0.52 r-v

B, I ire Dglas auoy0 O Jlaisl mhaws 10 S ie glacd > gl glapnSilie (SIS (gl ulusl 5
Means with the same letters are not significantly different at 5% level of probability based on Duncan test (P<0.05).
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Table 6. The interaction effect of year, urea concentration and growth stage on reducing and total sugar in date
fruit Zahedi cultivar.

Ju o5l clale &l al> e Ll asb Js o
Year Urea Con. Growth stage  Reducing sugar (%) Total sugar (%)
(%)

Kimri 9.301 28.17 h
0 Khalal 14.05 jkI 35.13 fgh

Rutab 20.29 h-l 33.95gh
Tamar 32.19 d-i 36.58 fgh

Kimri 12.33 kl 31.86 gh
0.5 Khalal 19.90 i-I 45.75 d-h
1 Rutab 25.26 g-1 43.50 e-h
Tamar 36.84 g-h 41.23 e-h
Kimri 17.36 i-l 44,77 e-h
1 Khalal 26.03 g-I 55.60 b-f
Rutab 27.77 f-k 50.05 c-g
Tamar 43.53 b-f 50.20 c-g
Kimri 30.30 e-j 60.73 a-e
0 Khalal 40.78 b-g 60.62 a-e
Rutab 48.34 a-d 66.63 a-d

Tamar 62.88 a 71.67 ab
Kimri 39.51 b-g 68.27 abc
2 0.5 Khalal 37.72 cg 67.61 abc
Rutab 45.52 b-e 57.92 a-e
Tamar 55.25 ab 67.90 abc
Kimri 38.52 b-g 65.88 a-d
1 Khalal 43.81 b-f 57.88 a-e

Rutab 55.22 ab 77.66 a
Tamar 51.71 abc 66.03 a-d

A0l e gl duo 0 0 Jleis ] gl )0 S i slacd > (slls (sl nuSils (Sl (ygesT el
Means with the same letters are not significantly different at 5% level of probability based on Duncan test

(P<0.05).
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Fig 2. The effect of urea concentration on reducing and total sugar in date fruit Zahedi cultivar (analysis of the

different traits was carried out separately). Means with the same letters are not significantly different at
5% level of probability based on Duncan test (P<0.05).
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Fig 3. The effect of potassium sulfate concentration on reducing sugar in date fruit Zahedi cultivar Means with

the same letters are not significantly different at 5% level of probability based on Duncan test (P<0.05).
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Research article

Impact of Urea and Potassium Sulfate Spraying during Hababouk and
Kimri Stages on Some of the Quantitative and Qualitative Traits of
‘Zahedi’ Date Fruits

N. Fahadi Hoveyze, N. Moallemi*, E. Khaleghi, M. Mousawi and A. Torahi!

The date is one of the important horticultural crops in tropical and subtropical regions,
having different fruit stages growth up to ripening. The purpose of this study was to
investigate the effects of urea and potassium sulfate spraying on the qualitative and
guantitative changes of dates Zahedi cultivar in Hababouk and Kimri stages. This factorial
study was designed in a complete randomized block using repeated measure technique with 3
replications. Application of urea (0, 0.5, and 1%) and potassium sulfate (0, 0.5, and 1%) were
accomplished. Results elucidated that spraying of 0.5 and 1% urea was significantly effective
on some of the morphological traits of date fruit, reducing, non-reducing and total sugars
positively. However spraying had no significant effect on fruit color and chlorophyll. In
Rutab and Tamar, reducing sugars elevated significantly. Regarding obtained results, urea and
potassium sulfate spraying (0.5 and 1%) caused to improve the quantitative and qualitative
characteristics of date fruit Zahedi cultivar under this experimental condition.

Keywords: Khalal, Reducing sugars Rutab, Tamar.
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