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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) S aiges 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.

Ju a5 al> e ogee Jobo oge0 yh3 0gee > o9 ¥ 039 ws Jsb
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 10.93a 2.62a
() Tamar 34la 2.02b 7.62 cd 7.58 b 2.33bc
Kimri 212D 1.69¢c 344¢ 354c 1.48d
2 Khalal 3.72a 2.27 a 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 7.46 b 2.33 bc
Juo e, dope s 3 Lt (o2 s 5oy Aes SES o)y aes O Ol
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 0.92a 1.27 a 143a 0.78 a 4537 ¢
Rutab 0.92a 120 a 1.37 ab 0.80a 40.48d
(w) Tamar 0.75¢ 0.80b 0.95¢c 0.82a 11.48 f
Kimri 0.53d 0.25¢ 0.26d 0.07d 74.50 a
2 Khalal 0.90 a 1.15a 1.25b 0.64b 48.67 ¢
Rutab 0.82b 0.88Db 0.95¢ 0.74 ab 31.07e
Tamar 0.78 bc 0.72b 0.86 ¢ 0.74 ab 12.64 f
Ju abal. @ () b)) L) ol b Jss ks RS
Year Growth Potassium Chilb Non-reducing
stage (%) (Hg.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 9.69a 1434b 23.16c 192e 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.

Jbs ey Slilga cale a8 al> e ogee S ()9 Leg S & Jdgls 8 ddols
Year Potassium sulfate Growth Fruit dry Chroma Chla (ug.g™) Total Chl
Con. (%) stage weight (g) (ug.g )
Kimri 1.20e 6.931i 41.67b 55.11 be
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 0.00g
Kimri 1.18¢ 8.121i 4422 b 63.44 b
0.5 Khalal 2.56d 22.82 cf 10.33¢ 20.89 de
1 Rutab 347¢c 26.45 a-d 1.22¢c 11.11d-g
Tamar 6.09a 19.10 e-h 0.00c 0.00g
Kimri 1.24¢e 6.75 i 35.55b 48.33 ¢
1 Khalal 2.61d 22.19d-g 9.44c 20.33 de
Rutab 447D 30.30a 1.00c 6.33 efg
Tamar 6.18 a 15.85h 0.00c 0.00g
Kimri 0.59e 7.631i 60.33 a 97.82a
0 Khalal 2.10d 28.18 abc 8.64c 23.72d
Rutab 4.63b 26.15 a-d 0.00c 0.00g
Tamar 5.93a 17.36 fgh 0.00c 0.00¢g
Kimri 0.62e 8.871i 4414 b 87.76 a
2 0.5 Khalal 2.04d 27.69 a-d 8.40c 23.00d
Rutab 5.03b 30.53a 0.00c 0.00¢g
Tamar 6.13a 16.98 gh 0.00c 0.00g
Kimri 0.70e 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 0.00g
Tamar 6.20 a 17.66 fgh 0.00c 0.00¢g
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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).

Nova -\

Y#4


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.2.6.6
https://journal-irshs.ir/article-1-545-en.html

[ Downloaded from journal-irshs.ir on 2025-11-28 ]

[ DOR: 20.1001.1.16807154.1401.23.2.6.6 ]

OhBes 5 055> (sigS

S5 oLkad g elS 3 wid g olds slge JUKD 5o yaie (nl e B 4 OlF o0 |y peliy pate by (oiug) o) Sene
O Wgd e (JI slge SiS el o (goute (cou Bl b 3 ey (rigres Ol S (LS slaaiBl o
e Olyz el pudish 0 penly o)l CdlBs Gutign by il Gezmes placeS 5 padasle 0 g 0
(V)

Geb 85 18 0gee 0B Al pe g Jlo iSem Sl 5 L g bY@ (S5 layeSl 2oV Jgua mbs el
AP g AIVF i b a) Jles 5 by Jolie 5o pos Loy 9 (ATA) Lo al> e po ol Lo jo @% 951 Jgar (5
o )3 oy Slilges Bl s p2 )0 alosT Jgl Jlo 5o LegyS 55518 o Jguar ulasl 2 0l Las 1) poolie o i
Sls plas |y polie o 5VL by g P Ul pe 50 el Slagur e a1 50 Giolejl pgs Jlo jo 5 b,

b* 5a% laaslis az,p o9 ogee yiban S5y i caimolid ol al38l g 00,5 (e |y (5, bl 5 ogls Leg,S

ets o Gl ogee a5 jles g by Sl j0 g sl g by Sl 50 ogme SOy S caiad LS wah iy
wogy ol dage Log,S g b @F glaasly a5 o5 ogee Jol5 Eob carmolis (sloged U (rdy, slosed 4 05 5l )
5 eyl 5o LegyS Galidl cely Ul 5o s ps Sy pely Sligs 0 )l57 a8 0l (LS (V0) Gy g 5 lans e i3y
S ek a4 g Lg,S asli gl 0,5 (VF) Ko ‘SJQLQ)'T 508l ialial sald 4 o 0gue CudS g Al g0 Cowgy
B (K5 sl yeiSl Gl S iar U (B gloe anlllas (nl o Ll ol palSTl) (K556 (6,5,

@l ol 2 285 5l ab) aloye g penlly Slilge Sal ol cdale (Jlo iSen 5l oges (950 ke
L5 GalS JLas b (5 yoeS 51 0y Al e 236 135 59815 08, (sles ogem 039558 Ol sl JLo 59 5 558 Jpor
o ogae (39555 Olie ptier GreeS Ao 50 ey Dllge 9 )5 o 05l oy G cale s ol Lo jo g 0l
1) o> ogee mely Olie D5 it osee iy Jole plo g laslens iy Sl 5yl gime j5b ar )bl Sl as ws
Jol Jbe 3 P 5 08 J21re po 27 Jgar Gobo g 2oblo (pals ud; Jolie (b (15955 paie Gozmed 55 g0l
Slo lad ]y polde oy i (Ao, #IFT g VIYY oo i) poo Jlo 5o Jolpe et 10 g (do )0 £/ o FITA o5 5 )
KOs S 9,008 095l VL (e 0929 Judo 4 pliwjor plinl Glizes 3blie S5 ozman YL PH L glaS 5o
3 kel @b ogs deal ol 5l ) pesly da g990 (e 5 998 o0 ) LS (wiws 5l g 00l gl (nl Qi
b Jooly Wilgs oo (LSS 39, Glgie 4 L0 Jolore 5l ssliiul 5 sl aSlu axlge Cusgase b oL sl S
bl B> g (glaie, bt 55k 50 QeSS Gzl ;o Jslre (5l S 4 il prasly il S 0l sl
A7) ol 0 Loy (glogen e g 0,Shae cdy Uil ey 5552 iome olio 0,1 (YY) i o Lyl s axsly
w8y loy> ogme Jh3 5 5 (159 cogme S5 g 6556 09l (SBhJsle ((A) G Ben g ellis 5 ctagn o
ol S 9 (SIlie 2B Jo 4 S5 ladilez )0 (g cdale (03 VL Lcbls wald Lo ) S () penia]
e Jsses,Sle JLSle )5 e s 4 (5 dezy widues Soete |y O S ST 5 ose LSS pats
(A) sl (6590 o)l s hish 5 0d) (il lapemds ;o Ll jam0g: )5 5 SealS'si glaopnl (szeen

(s98ly 18, gloys ose Ol (e 5 0500 5 (59 0gme Jsb p prmolly Slalgu lale J1-F Joar
Table 4. The effect of potassium sulfate concentration on the fruit length, fruit fresh weight, and fruit water
content of ‘Zahedi’ date fruits.

ey Slilges il oges Jsbo o3¢0 ¥ (339 ogee ol (5o
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 3.58 a

5,105 I gre glas 0o p0 O ekl gl 10 S e sladd > gl sla i Silie (Sls (yge;T elasl
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.

Ju oy cdale pely Oldlgw cbaleul; al> 03955 Jo egladbale il Sladse cdile a5 al> e 0395
Year Urea con. Potassium sulfate Growth N (%) Year Ureacon. Potassiumsulfate  Growthstage 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 0.31z
0 Tamar 0.39u-z 0 Tamar 0.24z
Kimri 0.99 c-h Kimri 0.69 opq
05 Khalal 0.73 1-p 05 Khalal 0.48 s-x
Rutab 0.42t-z Rutab 0.31z
Tamar 0.37 v-z Tamar 0.27z
Kimri 0.92 e Kimri 0.73 1-p
1 Khalal 0.73 I-p 1 Khalal 0.43t-z
Rutab 0.48 s-x Rutab 0.42 t-z
1 Tamar 0.42t-z 2 Tamar 025z
Kimri 0.9 g-j Kimri 0.75 k-p
0 Khalal 0.731-p 0 Khalal 0.43t-z
Rutab 0.46 s-y Rutab 0.35 w-z
Tamar 0.34 x-z Tamar 0.29 u-z
0.5 Kimri 1.10c 0.5 Kimri 0.85 h-m
05 Khalal 0.731-p 05 Khalal 0.47 s-x
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Rutab

Tamar

Kimri
1 Khalal
Rutab
Tamar
Kimri
Khalal
Rutab
Tamar
Kimri
Khalal
Rutab

0.5

Tamar
Kimri
1 Khalal
Rutab

Tamar

0.55 rst
0.41t-z
1.07 cd
0.84 i-n
0.47 s-x
0.37 v-z
152a
0.86 h-l
0.53 r-v
042tz
1.37b
0.86 h-l
0.71 nop
0.43t-z
1.29b
0.98 c-i
0.69 opq
0.58 grs

Rutab

Tamar

Kimri
1 Khalal
Rutab
Tamar
Kimri
Khalal
Rutab
Tamar
Kimri
Khalal
Rutab

0.5

Tamar
Kimri
1 Khalal
Rutab

Tamar

0.32yz
0.26 z
0.71 nop
0.40 u-z
0.34 xyz
0.24 z
0.90 g-j
0.72 m-p
044tz
0.34 xyz
0.91 f-j
0.81j-0
0.49 r-w
0.50 r-v
1.05 cde
0.88 h-k
0.49 r-w
0.52 r-v
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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 6. The interaction effect of year, urea concentration and growth stage on reducing and total sugar in date
fruit Zahedi cultivar.

Ju ol cdale &y al> e [FESIRVY 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 33.95 gh
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-l 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-1 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 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 c-g 67.61 abc
Rutab 45,52 b-e 57.92 a-e
Tamar 55.25ab 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
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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 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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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
quantitative 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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