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Effect of Soil Application of Magnesium Sulfate on Fruit Quantitative and Quality
Characteristics of Date Palm (Phoeix dactylifera L.) cv. Mazafati
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Table 1. Physico-chemical soil properties of experimental palm date orchard
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Soil depth  Saturation  Organic carbon  Electrical conductivity ¢l J€ Total neutralizing value
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0-30 7.9 1.01 1.94 7.9 0.00
30-60 8.1 1.0 2.3 8.1 13.00
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Table 2. Element contents of leaf of palm date cv. Mazafti in experimental orchard
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range of elements in leaves of date palm tree (Mohebbi and Nabhani, 2011)

Table 3. Mean of element contents of the leaves of date palm trees cv. Mazafati in experimental and control date palm orchard plus normal

(1) &5, jobs ol s
Leaf elements content (%)

Obdss anles U3 o 51 glisf
RIEMES; Date palm orchard bl e b bl oo Altitude above 0595 b el (L ey
Date palm orchard identity Longitude Latitude sea levlel N P K Mg C

A 58" 25 37.005" 29" 03' 37.716 976 1.53 0.09 2.37 0.04 0.52

B 58" 25 08.349" 29" 04' 49.933" 996 1.12 0.11 1.69 0.06 0.52

° C 58" 16 24.798" 29' 08 25.277" 1154 1.14 0.13 2.30 0.08 0.48

L—;’ D 58" 16' 11.203" 29" 08 52.264" 1166 1.00 0.12 2.18 0.05 0.56

L S E 58" 17 53.787" 29" 07 21.579 1113 111 0.08 281 0.08 0.56

§ f—g F 58" 29 35.176" 28" 50 46.577 890 1.16 0.09 2.10 0.07 0.52

39 2 G 58" 52° 33.911" 28" 42 43.765 699 1.00 0.09 231 0.04 0.56

% t:; H 59" 04' 46.199° 28" 35 57.251 604 1.00 0.08 2.06 0.06 0.52

4 = I 57" 45 13.209° 30" 16 47.581 683 1.00 0.11 2.50 0.11 0.40

E J 57" 45 13.518" 30" 16 34.906" 686 1.00 0.11 231 0.08 0.48

:é K 57 45 06.107° 30" 13 59.651" 844 111 0.12 231 0.04 0.56

w L 57 42° 06.584" 30" 25 34.404 449 0.99 0.11 2.18 0.04 0.56

M 58" 20' 25.580" 29" 05 46.276" 1086 1.01 0.11 1.87 0.14 0.52

N 58" 24 39.183° 29" 03 58.538" 998 1.52 0.08 2.65 0.08 0.60

Control date palm orchard Wl okuss  Control 58" 16 27.155" 29" 08 22.565 1146 1.2 0.10 1.79 0.21 0.35
Normal range of elements in leaves of date palm tree L ol ys &5 s obe Jljals 1.22-1.72 0.08-0.13 0.4-212 0.11-0.27 0.35-1.12

YV



r?r—r’/\?g\F'rsz&»&)[_)L&f&a\:A...LA_)>'J&da}:n%ﬁ:f}&fg}l:.a}u}ﬁﬁ}:h&w}w&;u;ﬁ)lf;\

S35 p SO el s e 4 Glae
Dtz 2l o 8 ASVF/D dald 4 o
35 0L gl (Y JS5) sls olss |
GlassS 5l esli wl a8 Wil o3 S 5518
) ogme 5,Shae 155 o0 oo te (S5l
das il s ADoKl gbas
(Wang et al., 2020)
Sl G598 S35 S o 1 o e

SRR

ol Fel 1y es 5L
s (Ahmad et al., 2023) 4_as
.(Wang 3‘5_36»: 0 g0 Jﬁk& S g 90
slas Sae (¢l (e et al., 2020)
S5 gl )3 o g (SO5 s 5
.(Cakmak, 2013, Peng et al., 2018) <.l
‘JQQKM})MJLW@‘J}J
FAlS o e Colg g 5 AS e sl
Syd oo OV 5 mmes il CiS 55 Shes
.(Cakmak, 2013)
0500 a3 5 o3 e S sw Gla Hles
bﬁ)‘J@MJ—‘p)JéS{JL‘:"‘f‘L“'}J
DL o ge b (sla ke s lie (F J3r)
J:.odul_w\‘/\‘“\ l.zoﬂ#dj.’_iﬁé\ssb
Sy 6,15 gas Ol byl v LaS

(v UK

YV

9 o Dloguat ) e 40T T (qwyy
(Pl 185 b B 55 0 gm0 Cudes”

aS by OL_ii Laesls il yly 4 e
bbb el p e o
5L, = TSS Ol 5 o gm0 a8 (st )5 3 Shas
e 3 Sl gme adaly ) o sie ol
ol Lo 5 an dsb 5 Ao )3 & Jlaz|
13 g o s e Jlai | ela w5 Gl jme
e Oladlbe ool (0 5 F Jyis) 5
ol ul &8 das e 0Lt 35 0, Kt g
P D e LlE o e el
§ Bl s a5 Sls 5 CoiS s
osen dsb g 8 e L S5y 5 e SU
sla, e .(Zhang et al., 2022) 5,148
st 5 =0 Dsban dlg e e ke
BERPR W PURNSN Wi . VRN W PR
i el ol S WsyliS U olalE
Al s sl S5y N5 o0 255
.(Qu et al., 2023)

38 o s Dl s sla sl
MJJ&JW\CE_M)A&)a);aﬂ
OLss b Kl des o (F Jgd) 590 515 _oime
Slayled )5 L )d yd 0w >J§L.:«45:|.s
e 323 e Mald 4 Comd T

oS sLS VE/P5 U s ys 53 0 g 3 Shas



VFeY Jle o a)ug\‘ql?“).}\ggdl@’"

SBls 035 b f Co 3 000 Do (55 55 Sas s o0 5te ol o s 5 Jlo 16l oS pn il ols 4525 —F g
Table 4. Table 5. Combined analysis of variance for the effect of year and magnesium sulfate levels on yield and some fruit traits of date

palm cv. Mazafati

Mean squares  Sla . ke

@315 a5 o g s 050 s PRICLY SP 0500 033 St ys 3 e g 3 Shas

S.0.V. Sl ok Ao d.f. Fruit diameter  Fruit length  Fruit flesh weight  Fruit weight  Fruit yield tree
Year (Y) Jl 1 0.018" 0.028 165.550™ 174.850 5.042

Error 1 Vi lesT ozl 4 0.036 0.296 4.335 4.348 2.837
Treatment (T) Sles 3 0.022™ 0.027 2.440 2.40 314.375™
TXY Jx s 3 0.009 0.016 1.290 1.247 12.700"

Error 2 Yo coleTolasl 12 0.004 0.021 1.220 1.200 2.167

C.V. (%) Sl ok b oy 4.50 4.30 25.10 23.80 9.80
*and **: Significant at the 5% and 1% probability levels, respectively. Lo y5 685 5 do s gy el = glaw 53 s gan S 4 Tk 5 %

Bl 035 5 Sy st Gl g 5 00 Dlio (5 2 2 el g - glan 5 U F1 (51 oS o il ols 5 0 Uil
Table 5. Combined analysis of variance for the effect of year and magnesium sulfate levels on some fruit traits and leaf magnesium content
of date palm cv. Mazafati

Mean squares Sl o ke
3T arys JS Jgloms ol 3lpe om0 r 4 CE S o e n Jsb “er U5 E e Sl soe
S.0.V. Ol o pde d.f. TSS fruit flesh: seed ratio  Seed diameter Seed lenght Seed weight Leaf Mg conten
Year (Y) Jl 1 0.01 79.76™ 0.005 0.010 0.127 4.160
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ABSTRACT
Damankeshan, B., Panahi, B. and Farrokhi Toolir, J. 2024. Effect of soil application of magnesium
sulfate on fruit quantitative and quality characteristics of date palm (Phoeix dactylifera L.) cv. Mazafati.
Seed and Plant, 40, pp.363-386 (in Persian).

To investigate the effects of different magnesium sulfate on fruit quantitative and
quality characteristics of date palm (Phoeix dactylifera L.) cv. Mazafati, a field
experiment was carried out using randomized complete block design with three
replications in palm date orchard cv. Mazafati in Baravat district of Bam, Kerman
province, in Iran, in two growing seasons (2022 and 2023). The experimental treatments
were four levels (0, 250, 500, and 750 g tree) of soil applied magnesium sulfate. The
results showed that magnesium sulfate levels had significant effect on fruit yield, fruit
diameter, seed length, total soluble solids (TSS), and leaf magnesium content. The 250 g
level had the highest fruit yield and quality, while the 750 g level showed the highest leaf
magnesium content. In conclusion, soil application of magnesium sulfate improved fruit
yield, fruit quality and pomological traits. The results underlined the importance of
megensium role in improvement of productivity and fruit quality of date palm trees cv.
Mazafati.

Keywords: Date palm, orchard, fruit diameter, pomological traits, fruit yield.
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Introduction

In recent years, numerous studies have investigated the role of magnesium in
improving plant growth, yield, and fruit quality. Trankner et al. (2019) highlighted the
importance of magnesium in biomass production and chlorophyll synthesis. Similarly,
research by Assis (2024) emphasized the role of magnesium in enhancing plant tolerance
to abiotic stresses. In most of these studies, the effects of soil-applied magnesium were
examined (Zhang et al., 2021). Unlike previous research, which mainly focused on other
fruit crops, this study specifically assesses the effects of different levels of soil applied
magnesium sulfate on the fruit quantitative and quality characteristics of date palm cv.
Mazafati under the climatic conditions of Kerman province.

This study aimed to determine the optimum level of soil application of magnesium
sulfate levels to improve fruit yield and quality traits of date palms cv. Mazafati in arid
and semi-arid regions in Iran.

Materials and Methods

This research was carried out in two phases. First, the nutritional status of 15 cv.
Mazafati date palm orchards in Kerman Province (Baravat, Bam, Shahdad, Fahraj, Rigan,
Narmashir, Anduhjerd, and Chahar-Farsakh) was assessed. Leaf samples were analyzed
for nitrogen, phosphorus, potassium, calcium, and magnesium. Data were processed in
mean comparisons.

Second, the main field experiment was carried out in two growing seasons (2022 and
2023) in Baravat district, Bam, Kerman Province, in Iran, on 20-year-old date palm trees
cv. Mazafati using randomized complete block design with three replications and four
soil applied magnesium sulfate levles 0 (control), 250, 500, and 750 g MgSOs tree™.
Routine orchard management practices were uniformly applied. At harvest, fruit yield
tree’!, fruit weight, fruit diameter, seed length, fruit flesh: seed ratio, and total soluble
solids (TSS) were measured. Leaf Mg content was determined by complexometric
titration. Combined analysis of variance and mean comparision LSD tests at the 5%
probability level was perfermed using SPSS (Version 26) software.

Results and Discussion

The results showed that despite non-significant differences in nitrogen and phosphorus
contents between the control and experimental date palm orchards, potassium and
calcium levels were higher, while magnesium levels were lower in the experimental
orchards compared to the control. In 85% of the leaf samples, leaf magnesium contents
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were lower than normal thresholds, which could potentially reduce fruit yield and quality.
The higher potassium contents likely inhibited magnesium uptake in the experimental
orchard (Zhang et al., 2021).

Soil application of 250 g magnesium sulfate tree™* resulted in the highest fruit yield
(74.66 kg tree?) and fruit diameter (2.31 cm). This treatment also had the highest TSS
content (66.33%). However, excessive magnesium sulfate application (500 and 750 g
tree’?) led to reduction in TSS, likely due to disturbances in cation balance and the uptake
of other nutrient elements. Our findings are in consistent with the findings of Wang et al.
(2021).

Therefore, balanced soil applied magnesium sulfate was effective in correcting
nutrient deficiencies and improving fruit yield and quality characteristics of date palm cv.
Mazafati.
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