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Table 1- Characteristics the irrigation water of date orchard

Na* Mg Ca* 50,7 cI HCO® CO&
(meg/l) (meg/l) (meg/l) (meg/l) (meg/l) (meg/l) (meg/l) EC(ds/m) pH
11.2 2.12 4.66 4.02 11.2 2.8 0 1.873 7.7
halejl Jomo (ladss SB- (S92 Jgsr
Table 2- Characteristics the soil of date orchard
.. 4 su!| pH
‘J‘!bM ‘;T . s
. 5 R o (e 2 5
Seeay R SBeRo Organic ~ CaSO.2HO WS Ec o F o S
; potassium s (me/100g) pH of (ds/m) ep
Soil texture (my/kg) phosphor ca(r;on saturated (ppm) (cm)
(mg/kg) (%)
mud
& 98 4 0.14 16. 45 8.1 1 0 0-30
Sandy- loam
& 30 4 0.13 12 8.1 1 2.4 30-60
Sandy- loam
o) 70 4 0.13 12.01 8.1 1 283  60-90
Sandy- loam
Oldss S lis polis (5525-3 Jgoa
Table 3- Characteristics the soil nutrient of date orchard
cd Pb Fe Mn Cu Zn  Mg® Ca* Na+ HCO; CI SO/ Gos
ppm meg/L Depth (cm)
0.013 0.32 1.24 2.03 5.92 0.36 2.4 4.4 6.7 2.8 6 48.7 0-30
0. 0015 0 1.04 1.84 5.12 0.22 1.2 3.2 6.4 3.6 6.8 1.1 30-60
0 0.11 0.96 1.63 5.28 0.39 31 03 8.7 2.4 5.2 4.4 60-90
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Table 4- The analysis of variance of date palm cv. Mazafati charecters

Means of Squares

Job i d 'y )
o940 (339 sgu0 ylod 023
S0V DF  Fruit 0940 Fruit TSS  TSSITA N K Fe Kernel
. ; . weight
weight Fruit  diameter
lenght
<
B)I)$ ‘ 2 0.45ns 0.05ns 0.014ns 3.69ns 0.03ns  0.0001ns  0.004ns 13.77ns 0.0013ns
oc
(A) pssiel il
Ammonium 2 42.78** 1.79ns 0.16ns 6.08**  57.81** 1.005** 0.012** 165.33** 0.43ns
sulfate
(B)“’*_“b’f' Sl 24.08** 1.34ns 0.39ns 20.36** 51.59**  0.176**  0.41**  213.77**  0.176ns
Potassium sulfate
Ax B 4 6.76* 0.31ns 0.052ns 1.98ns 6.92ns  0.025** 0.0008ns  15.11** 0.017ns
= 16 2.06 0.06 0.011 1.43 3.99 0.003 0.001 2.73 0.03
error
CV% - 9.90 6.99 9.12 5.61 7.60 5.68 12.23 11.19
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Table 4- continued

Means of Squares

SOV DE a by ls b Judg ks 5 Jedg s S g 9,8
Chlorophyll a Chlorophyll b Chlorophyll total Carotenoid
A 2 0.08ns 0.025ns 0.33ns 0.003ns
Block
A) Foeise oty 2 3.51** 0.65* 6.73* 0.59**
Ammonium sulfate
(B)pnlsy il 2.73%* 0.27%% 5.49%* 0.37%*
Potassium sulfate
Ax B 4 0.38** 0.01ns 0.42** 0.10*
= 16 0.042 0.02 0.023 0.04
error
CV% - 6.47 14.00 13.92 17.25
2oy 1 o )3 )15 Gxe g 00yd D aw j3 I dxe I ne pE Byxe oy dmx g ¢ NS (slacwdle
ns, « and = represent nonsignificant, significant at P = 0.05 and 0.01, respectively
35 900 (6355 CuS 5 g 5 gxe o3 D s y3 D by IS S G iwgid (LW, glgie
2 9 )5 me yobas ¢ pualty Slagw p,5 1500 g posigel lidgu sy lis (4 Jgas) osls wibyly 4555 Jgds 5l Jols mls
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Table 5- Interactioneffect of ammonium sulfate and potassium sulfate intract on N, Fe, fruit weight, carotenoid, chlorophyll

and total of date palm cv. Mazafati leaves

pasigel ldgus
Ammonium sulfate (gr)
0 500 1000
oy Sl g
_ 750 1500 0 750 1500 0 750 1500
Potassium sulfate (gr)
0, Ca e s
(/°_) 09 0.83" 0.95° 0.93° 1.05¢  1.3% 1.51° 143  157° 1.7
Nitrogen
50 099 967  14.33° 1583 16°  1667° 18.17° 16.17° 18.13% 17.17®
Fruit weight (g)
! 122.67° 130.67°°  133° 132.67° 136%™ 137.67® 129 14033 1417
Iron (mg/g dw)
25555 077° 098 088" 12t 127 108" 141° 14
Carotenoid (mg/g fw)
el 2.17" 2529 2.82° 2.92° 332 433 2.8  411® 4°
Chlorophyll a (mg/g fw)
J5 sl 2.77° 3.3 3.76% 358° 452 556 3.83° 548" 546

Chlorophyll total (mg/g fw)

25 o oSOl (laabtin yg0j] 3l edlitul b doys 1 el graws )3 oSl BB (391 o dxe L5 a9 (595 > iglise gy
Different letters (a-f) indicate significant differences (P< 0.01) based on Duncan’s multiple range test
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Table 6- comparison of means for the effect of ammonium sulfate and potassium sulfate on potassium, TSS, TSS/TA and
chlorophyll b content of date palm cv. Mazafati

pysigel lidgus ooy, ol g
Ammonium sulfate Potassium sulfate
(9) (9)

0 500 1000 0 750 1500

TSS (%) 18.83° 20.33° 19° 17.67° 20.44° 20.06°

TSSITA (%) 32.67° 37.11° 37° 32.89° 36.44° 37.44°

f”_‘““* 0.6° 0.7% 0.7% 0.43° 0.78° 0.922
Potassium (%)

b Jos5,45 0.77° 1.15° 1.3% 0.88° 1.13° 1.21°

Chlorophyll b (mg/g fw)

23b oo S5l clasldais 903l 5 o3litnl b duoyd 1 Jlain) g 5 by Silo BMS] 390 515 sxe 4l Lyt (59 )> Coglie gy
Different letters (a-c) indicate significant differences (P< 0.01) based on Duncan’s multiple range test
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Table 7- Correlation between characters of date palm cv. Mazafati

Pearson Correlation Coefficients, N = 27

o940 (339 a Judg,ls b Judg,l5 05 Judg s

e aiia s
Fruit TSS  TSS/TA N K Fe Chlorophyll  Chlorophyll Chlorophyll e
i Carotenoid
weight a b total
232 039 1.00
Fruit weight
TSS 0.56** 1.00
TSSITA 0.75** 0.63** 1.00
N 0.72** 0.33**  0.68** 1.00
K 0.60** 0.69**  0.63** 0.47**  1.00
Fe 0.76** 0.54**  0.77**  0.73** 0.79** 1.00
& Jeby s 0.74** 0.53**  0.76**  0.83** 0.67** 0.84** 1.00
Chlorophyll a
NIy
R 0.70** 0.36**  0.73**  0.83** 0.55** 0.82** 0.82** 1.00
Chlorophyll b
IS Jebs )l
Chlorophyll 0.74** 0.56**  0.83**  0.87** 0.70** 0.88** 0.96** 0.90** 1.00
total
Aﬁ’ﬁ”ls_ 0.55** 0.42**  0.70**  0.72** 0.53** 0.65** 0.79** 0.78** 0.8** 1.00
Carotenoid
2oy Lo 13 )15 Gxe 9 00yd D prdaws )3 )15 xe I gxe b CByme Ly 4 wx g+ ¢ NS clacwde
ns, = and = represent nonsignificant, significant at P = 0.05 and 0.01, respectively.
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Introduction: Date palm (Phoenix dactylifera L.) is one of the most important fruit species grown in Iran.
This plant is mainly grown in the south of the country, where pH of soil is high, resulting in poor nutrient uptake.
Furthermore, because of high yield and annual pruning of date palm, large amounts of macro and micronutrients
are removed from soil. So, annual fertilizing should be applied for good performance. Research shows that use
of manure alone or in combination with mineral fertilizers improves physico-chemical indices of fruits and
leaves of palm trees. Regarding to high nutrition dependency of date palm, it is necessary to evaluate the effect
of different fertilizers on physico-chemical indices of its leaf and fruit. The main objectives of this study were
thus to evaluate the effect of cow manure, ammonium sulfate and potassium sulfate on physico-chemical indices
in fruit and leaf of Mazafati date.

Materials and Methods: This study was conducted in bam zone, Kerman, Iran, in 2011- 2012. The area was
located at 28°53'40"'N latitude, 58°37'18"E longitude and 1050 m above sea level. A factorial experiment in a
randomized complete block design was performed during month of March. Factors included ammonium sulfate
(0, 500 and 1000 g/tree), potassium sulfate (0, 750 and 1500 g/tree) accompanied by cow manure (5 kg/tree). For
leaf and fruit analysis, sampling was performed during month of June. Physico-chemical indices including
nitrogen, potassium, iron, chlorophyll a, b and total, carotenoid, fruit weight, fruit diameter, fruit length, TSS and
TSS/TA were evaluated. Chlorophyll was measured by using the method of Lichtenthaler (1987). Total soluble
solid (TSS) was measured by using refractometer. Statistical analysis was performed using SPSS software and
the treatment means were separated by Duncan’s multiple range tests.

Results and Discussion: Results showed that because of supplying nitrogen, sulfur and potassium and their
significant effects on noted physico-chemical indices, the highest nitrogen and iron content, photosynthetic
pigments of carotenoid and chlorophyll (a and total) of leaf, and fruit weight were obtained in treatments of
ammonium sulfate (1000 g/tree) and potassium sulfate (1500 g/tree) combination with cow manure (5 kg/tree).
The highest potassium content of leaf, TSS and TSS/TA ratio of fruit were obtained by using ammonium sulfate
(500 g/tree) and potassium sulfate (1500 g/tree) in combination with cow manure. The general increase in
physico-chemical indices of fruits and leaves of date palm by the application of cow manure plus mineral
fertilizer might be due to the increase in the availability of nutrients especially available N, P and K in the soil. In
many reports, the effects of mineral fertilizers on nitrogen, potassium and iron content of the plant tissues were
discussed. For example, date palm (two cultivars including Zaghloul and Samany) treated by ammonium nitrate
and nitrobean (a bio-fertilizer) had the highest amount of leaf nitrogen and potassium. The highest rates of
nitrogen, iron and potassium in palm fruit were obtained from cow manure in combination with NPK. Nitrogen,
iron and potassium contents of the date and pistachio were increased by using ammonium sulfate fertilizer. Fruit
weight, length, diameter and dry weight increased, while fruit moisture content decreased by organic manures
either alone or in combination with mineral NPK as compared to the mineral N. Higher fruit TSS was obtained
by the application of organic manures alone or in combination with mineral NPK as compared with mineral
fertilization alone. Nitrogen concentration can be increased by using nitrogen fertilizer, for example ammonium
increased leaf nitrogen concentration more than nitrate. Mineral nutrient, especially sulfur and nitrogen supplied
by ammonium sulphate and potassium sulphate, increased the content of chlorophyll and carotenoid due to their
roles in the synthesis of these compounds. Higher potassium content of leaves promotes photosynthetic rate of
chloroplast, phloem transport of photosynthates to sink tissues and finally improves quality and yield of the fruit,
which is associated with high sugar content.

Conclusions: For feeding of date palm tree, cow manure fertilization alone is insufficient. Ammonium
sulfate and potassium sulfate alone or in combination with cow manure could improve physico-chemical indices
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of leaves and fruits. This mixed fertilizer, supplying nitrogen, potassium and sulfur macronutrients, had
significant effect on physico-chemical parameters, and subsequently improved the content of nitrogen, iron,
potassium, photosynthetic pigments (a, b and total, carotenoid), TSS, TSS/TA ratio and the fruit weight.

Keywords: Photosynthetic pigments, Nutrition, Minerals and TSS



