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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

Py 238 5 Sywge wge (A Jclawl F padao dll )5 05n9> (s04d e

oS>

Jsame 4 Goru; Gl o ogee 45 sl (6 pune Sdad 5 (60 )T 3blie )3 (555l e slo Sz 5| (S Lo >
5° ey Slilges 5 05l (AL Jolone sl il aslllas raghy cnl plonil 5l Bae aiS (oo (6 | (S 0 U2 (2l
@ JugSt Glalojl g0 Glaghy cnl 05 s0ly o8) Loys osee (S g (05 Syt Gy 5 Sl S
)3 aeilly Slilgw g 0yl (sloles ol plamil JISE T L (Bolad JolS slacS'sh g5 B 5o (61,55 6 550jlasl g,
By S R g S (A B Yuot =1 F3 PR PR PN w0dal Cawdds s bl 5o Jleel oo N g 210 ao mhaw
5 Ky S9) Ll g fse ogme Lol é 5 Lol slaaid 5 IS a8 5 ogee So3glsdi00 Sl S 5l (Fn 2 )logne
@l olol g Bl Gl 6l pe job ar Lol glaaid jles g b al>pe 0 sl glo e Sl ogee Jd9 1S
S Sy dsee & ymie wops Vg [0 Chle b el Slgs 5 0yl (L2l e Glalejl cnl daalyd s sl cesey
2 gaaly 08 Gl > ogee (S g (o
Lol gloaid les ol ( M gualS (5ol

£%3

400

el (6 ypnn S dond g (G s )5 3blie pie L0 5l S Aracaceae o, ;| (Phoenix dactylifera L.) L > =
Fom Sz 50 Jypaze (nl eatiSadys 195 Grages (Jlo 10 Lay> 09 05 5138 darw 9 (gabee SO 51 e 38 L ]
Sl b g bagraaling ((Some Slge (g (o )S (VL polis (ol Lojz ogee L(VT) Cesl (G39mm iy 5 e
Sl a5 058 0 g St U S des plB)l s gunly o8, oy oabaiSll o8, Yoo 5l i ey . (VY)
>y 3 b gy Ojge 4 b al e o Gl 1) ogme (rl Sl (pB9) (b —(sloged K5 g Lawgie o3IWI L (pleoges
b g oy (P s eSSl Jolie Jold Lojs ogie (i 5 05 0,99 (TY) 3505 Cello p St &0 4 5led
(Slosgd Al 55, 50,5 L 3,5 Wl o yo UL oo b 5 (05 a5 oSS anS Sl s 5 42 45 Sl (o)

(F) siian Loy odim; JolS al>p0 9 05

VECIVIYY b pdy b AARRATAR SR P v
5 Loy caSlimghy Jbobiwl lgal ol spd oKiils (55,5l ouSiils JSLel pgle 05,5 jLobiwl o jlazils bl (g 2Ss (gommiils o gy -Y

S e S (slRoge0
(N.moallemi@SsCu.ac.ir) : Sy xSl Cons «Jgims odiw g



mailto:n.moallemi@scu.ac.ir,moalleminoor@gmail.com
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 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.2.6.6 ]

OhBes 5 055> (sigS

e polis Gle jo )l LoyP ogee (S 9 (05 Slalwogad g g WD) 3 cete A 5,90 2N polie
Sfkee g 0l g ogee CudeS (E3 ) (835l Boyd p oot Sl OF9 S )l0)95 n Slong Cueal Sl a5 ()95
3308 (Y) Cewl 00l Loy slrogie CutS g 0, Slae gy il Gl Cacw 5950 05l 5,5 (Y e) Byl s
3 e e 5 085 £ ogee () Cewl (e 10550 Wl 35S 53 g 0ol alS ) ol al; g jiiegtd (39
e o tiSly cpl a8 00d a1 la STy e e Gl el y5SsST lgie a b ey (V) sl (2alS Jpame
03,5 x5 sla (ialy slaplil wl; l ply 990eS Ngd oo (eFgp 9wl dlox loge (culul GlacuS 5 adg @
el gt ety Cole mpl Colad o (65950 GRE by (TO) aiboe il Jpaze o] Jlis 4 oS
OA) 05ls (255 4y o 5 (950931 Jobs (0T igl 5l olge Jah ey, (abats 5 5k e ol

Olsld polie S52g L 45 e s liwiss il o Galises blie slopliwlis SB yosSal 5 Swil I slse
9 god 9 28 Rl Sl 4 Wil g, (2l polie Qi i b LS J55 (2l cnl SB s ol jolie (S n
cwlio sogeds liwjer acluwl Layld )0 Lo s ogae Jgn CotS 9 CoeS 4 oliiws sl 098 o0 Loy 050 CodlS
Jooly Wlgor ogee alox 5l 2lse el (59, LALJsle Dyge 4 (alie polie 0I5 (0) Cwl Lo slapdis
S1aS conl Sl g peigel d Comd (039555 51 650985 BB 08 0y5) a3l (213 Slge (BT g cenlio i sl (slie
WS o u*‘"l-’ ) Wosee 53 5550 039,55 99, 5 4 5 sladiler obnles olej jo b bl (alS 5 g pen (o 5o
()

ogee JSA5 wLld 2 1) Sl in e ey Sy g 09l b (2l Jele 45 a0 o0 LaS 00l plnil laom)
(@l g 5,8 Gerlle Gaile 5355,8 55515)) (aid Cl> (V) Censl wls el 15, Loy ogee kS 5 0 Shas
bl SRy o et 5 (S S5, (V) Wl (o dolie 4 (Slsl2 (S Loy laoges shae g pab il
9y Slostd 515355 5 ey e 0y e 5l LeyS SO ey U2 lie (b Clmogae il oy eSS 9 (S
Wz b (V) ul 48,5 O )90 o900 (e 9 55 Gm b3 olml 0,l)0 (alaaslllas o) oo 025 (Slosed g 50,8 &
9 (ol SAbdsloe Sl oy p iR (ol 5l Bae woge K5 g (elidS) Slahe Sen ;3 el 5 O39S M
el g02l5 08, Loy Glaosee (a5 g (oS Slatido S (2N pare

Bvay 9 91ge

pole 05,5 olialejl g (gymnsS (slaosee o Loys oaSlinghy ldsd o VYAA 5 IYAY lajlo jo eghy ol
Feoli¥e gVe U yao sloges 5l byl Jore S .28,5 sl jlgal ol augds oRiils (65,5liS castidls Slely
(Sl aloye ;3) (Al 5 Gy Sl ool V oz 30 o aleard i @l 5 ob )10 paiged 6 5te sl
ool I8 5o St yse a Glalesl cnl ad 6ySeilal gualy o8, Los slaoses po by 5 09 Oliee
)5SB g (woyd Vg o /D ao) mhaw a3 oyl Jol S Jold a5 (6 1S5 (s pSoslal (hg) 4 (Bolas S5 sleS ok
Slp oS 5 Sl Jolie o (@llas coy0 au) 1SS an b (oy0 V5 210 a0) mhw aw ;o mewly Slafgu poo
9 <85 planil (5)lopaiged Lo g ooy (P (05 Sl e 3 0l plnil Loys J5u a5 TV laddes (55, Lol e
Slp g b plxil oge slaadss (5, 9 995 g ;o (Ahglre Wad pSolal Jole Gal jo Sl 950 slacie
5 by (P w05 do e 5o Jlsie Jlo 99 50 boges ol olial TA+ (5555 Slige ) o b b ool s (233!
S8 5 Jsb ol 6 S olwl gualy o) Lo oge ) al B 0 (S 5 (oo Sl (o BT e, A g Seblop jles
sl 51 o900 08 5eion 3 5 (5,u5ol g6 5 o oo & agn s Vo ol 13 sy S 3 eslird U oge
5 5 059 5 GrSeilul () 6T 5 690, g, & ol almle b s 5 oge o 03,5 Ao 0500 (256 9

b g Soshl p) fe ) sl b i a5l b Al 5 ogme i

Tween 80 -v Saccharinity-»

122


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 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.2.6.6 ]

e g9 proly Slifgus g o)1 5L Jolme T

Slejl oo ST oliarissSord (Shy ) Jsu
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).
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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 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
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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.

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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