Original Article

Investigation of Spatial VVariation Pattern of Superficial and Deep Soil Properties
on Date Palm Yield (Case Study: Bushehr Province)

Morteza Pouzesh Shirazi,'* Ali Akbar Mousavi,? Aliakbar Zare3
! Department of Soil and Water Research, Fars Province Agriculture and Natural Resources Research and
Education Center, Agricultural Research, Education and Extension Organization, Shiraz, Iran
2 Department of Soil Science, Faculty of Agriculture, Shiraz University, Shiraz, Iran
% Department of Soil and Water Research, Safiabad Agriculture and Natural ResourcegjResearch and

Education Center, Dezful, Agricultural Research, Education and Extension Organizati

Iran
Introduction: Date palm (Phoenix dactylifera L.) is one of the most vaﬂable domegticated fruit trees in
oduction capacity in
216,000 hectares, which

ain origins of dates and one of the

Iran due to its significant importance in economy, societies, heal
unfavorable semi-arid and arid regions. Iran has more than 30 million
produce 900,000 tons of date products. Bushehr province is one of th
producers of dates in the south of Iran. Considering the importahge of dates in Bushehr province, this study

was conducted with the aim of investigatinggithgl patte al changes in surface and deep soil

characteristics and its effect on date performance.‘

percent. Date palm yields were weighing from three plants randomly in any target garden under the
permission of garden owner who was also asked about the fertilizer and irrigation management of his
garden, as well. Descriptive analysis of measured data was done by SPSS as well as their person

correlations. Geostatistical analysis for soil properties and yield was carried out by GS* to study the spatial
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variation of the measured properties. Yield zoning was then mapped for the survey area as a result of studied

production spatial variance by Kriging estimator.

Results and discussion: Linear stepwise regressions for soil properties with date palm yield in three soil
depth layers (0-30, 30-60 and 60-90cm) were calculated. Adjusted R2 were 0.24, 0.89 and 0.76 for the
layers, respectively. The highest correlation (0.89) was related to the second layer which is known as
nutritional zone and contains the highest proportion of primary and secondary roots to uptake nutrients
from soil solution. Only K played a significant role in regression equation of the first layer which is called

respiratory zone and most of its roots have a negative geotropism and play a respiratorygfole. The highest

Pearson correlation coefficient (0.61) obtained for N macronutrient due to all year long inuity of
vegetative growth stage in date palm. Yield correlation was negative with some of soil such as
pH, gypsum, Ec, CCE and sand. Higher acidity of soil results fixation of micronutrien gypsum and
EC in soil tends to high osmotic pressure that disorders roots water upta%. Sand ha er water content
capability and its high percentage in soil causes water stress for plants.
Conclusion: large parts of Iran are expecting to be planted by date pal future because of climate change

and also date palm high tolerance to environmental stresses sdély, as droughness and saline conditions. It's

very important to achieve correct information @bogt soil p hich can influence date palm yield in
order to figure out deficient or excess amount o&we e
managements. Nitrogen is more important than or gate palm especially in semiarid and arid
regions. Soil layer between 30 to 60 cm is the best depth far applying fertilizers to be well up taken. Drowind
yield zoning map of the area shgwed the bes ate palm cultivation and can be used for other

similar environments. .
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Table 1- Regression relations between root zones and soil properties with their correlation coefficients

Dep.(cm)  Gos Regression relations 53, aal, R?
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30-60 (Zone Il)  Yield=-135.1 + 52.407 pH - 1.917 CCE - 0.032 Gyp + 103.455 OC + 0.89

65.652 N — 0.460 K +30.77 Cu - 11.186 Fe e
60-90 (Zone I11) Yield = 481.8 + 1.68 SP+6.47 EC — 40.95 pH —1.645 CCE+2413.19 N- 0.76

12.5P-0.765 Clay -289.48 OC + 2413 N - 0.29 K—-12.54 P - 35.9 Cu -

70.2 Zn
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Table 2: Linear variance analysis between soil properties in three layers and dates yield
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Dep.(cm) Degree of Freedom* Mean Sq&re Sig.
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Table 3- Summary stattistics of soil prosperties measured in 30-60 cm depth (Zone I1)
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Tablg\4- Pearson correlation coefficient values for soil properties and yield
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Low( 0.2-0.4) Fe, Mn, P, Cu CEC, Sand, P, N, K ,0C

Qoo
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Table 5- Pearson correlation coefficient values for studied properties (Light color for correlation in 0-30 cm color for 30-60 cm of soil layer)
SP EC pH Cu Fe Zn Yield
sp 1 -.09 A7 43 .39 .09 .07
Ec A3 1 48" .26 .35 .23 -.29
pH -.25 54" 1 211 -.16 -21 -.10
CCE -.46" -.35 .28 213 -.32 -.20 A9
Gyps -.07 27  -03 22 -.01 15 .08
oC 31 -.04 -23 .23 -.16 -.32 .26
N 39 .03 21 .25 -.18 -31 .23
P -.14 16 24 .09 -.23 -.33 .30
K 34 -.08 16 5" .03 -.01 .33
Sand -.62"" -.23 .36 .19 -51" -.28 .34
Silt .38 23 -.38 .09 46" 41 45"
Clay .84™ A2 -16 .29 .38 -.07 .01
CEC a2 -.01 -16 21 .22 -.14 27
Mn 51" 04 25 6™ .04 .07 .15
Cu 42 AT -2 1 .38 .32 42
Fe .35 44 -.26 8™ 1 37 .08
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Zn 14 22 .03 .08 .10 19 .23 50" -21 07 -.16 1 .08

Yield .05 -14 -2 .20 -.08 54* .61** 24 S51* .34 .32 41 1

. k% i e L%
20,5 0 s jo logiee (Ko oo

*, Correlation is significant at the 0.05 level **_Correlation is significant at the 0.01 level
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Table 6- Summery of geostatistical information of studied properties and theoretical model fitted on expefimental semivariogram

s oSSl 3ls g 5D Je Sl axhi B 5T el b las o £yene
Property Sign Sl (Co) Range Sl oxledly
Model == R? RSS

Sy Colas cyll Expo (Aniso)

Expo (Anis% . . . 6.4x103

L)

Expo(ARjso) . 267900

oalisus! 8 yiau i : 253100
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oy Sand Expo(Aniso) 614 261900

Expo(Aniso) 15 239400

o3liw! BB 3o Mn (ava) Expo(Aniso) 205
o3liw! BB (2l Fe (ava) Expo(Aniso) . . . 0.44 0.1
sphe(lso 1980 0.62 173 0.65 21221
is
L)
(Spherical ss.S  Exponential i ) ** (Anisotropic 28l Isotropic Sl ) *
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Fig. 3- A: Isotropic semivariance (Horizontal: distance, Vertical: semivariance. 1-8) B:Anisotropic

semivariance (Horizontal: distance E-W, Vertical: distance N-s. 9-18)
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