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Table 1- Statistical summary of soil properties at the depths of 0- 40 and 40-80 cm from soil surface

Mn

Zn

Fe

K

EC

P o) o) 04 Si o) % i
(mo/kg) (mo/kg) (molkg) (mglkg)  (malkg) %OM  %CCE ds/m pH %6Silt  %Clay Sand% Soil Depth
2.98 0.40 6.12 6.44 457 0.37 3984 029 741 3300 3400 3400 0-40 Mean
250 0.28 6.23 1.07 3.84 0.27 4175 030 736 3100 3500 3300 0 oo S
217 0.26 50.90 4.09 3.98 0.35 3950 027 740 3300 3400 3400  0-40 Median
917 0.23 5.88 0.95 3.38 0.23 4163 028 739 3200 3550 3350 0 o s
0.36 0.12 2.67 1.50 0.17 0.03 1950 015 686 1300 2400 2400 040 o
0.12 2.67 0.03 0.01 0.03 2125 013 686 11.00 2500 2000  40-80 X
0.64 Jslas
8.61 221 10.76 32.71 13.17 1.14 6125  0.89 804 4200 4200 7200 040 Maximom
]
654 0.81 10.91 252 13.62 0.67 5775 078 771 4000 4300 6300 0 oo eI
2.08 0.45 2.15 6.50 3.34 0.21 8.02 013 021 480 421 7.40 0-40 St.D
Lxe 03 5l
155 0.15 2.08 0.60 2.92 0.16 7.14 012 018 44 43 6.3 s0gp e
1.22 3.38 0.19 2.44 0.76 1.09 0.16 225 000 -0.88  -052 3.10 0-40
147 050 028 187 ... 152 033 180 do-go  xewness
1.00 1.90 0.31 0.59 ) : : : 0.52 : : : S
0.60 11.13 -1.16 6.40 0.19 2.19 0.38 769 075 361 0.18 1387  0-40 Kurtosis
- - - - LAWY
015 3.48 0.87 0.38 2.63 0.56 0.39 489 012 672 0.9 745 60 S
112.1 35.1 69.9 100.8 72.9 55.3 20.1 433 29 147 12.4 217 0-40
%CV
61.8 52.7 334 55.9 76.05 58.9 17.1 407 2.5 14.04 123 18.9 .
40-80 oy
Oy
JBY (wagy 9 (A (05 SS9 6 k! aods -2 Joua
Table 2- Statistical Sumary of qualitative, quantitative and vegetative properties of orange
A A Total
verage verageg
TSS TA Ve F!'uit Number of fruit Yield HTe:Zit Trunk Trunk E;gig Branch
Slge JS (%) Size of weight Diameter  perimeter Diameter
(mg/100cc) (co) ! © (Kg) (cm) (cm)
Sala 2oy b * Fruits 9 s Slas ey (cm) (cm) b (cm)
Jobro el o oo oge dlai (359 eSSk P i FORR: &5 by e FRCRRA]
d9a0 > dg940
Mean
1150 1.36 461 193.04  411.48 158.04 64.08  315.17 0.16 5.25 34.40 0.58 S
770 010 1.17 110.00 200.91 114.49 30.00  220.00 9.39 29.50 26.15 0.46 Minimom
Jolas
Mexd
1310 225  11.33 31000 71439 20854 10000 380.00  20.22 6350 5200 073 a;:lriom
0.05 St.D
0.85  0.30 2.74 4581 125.78 18.97 1691  27.87 2.10 6.58 5.76 o ias
B d\laol
- Skewness
130 6 0.80 0.71 0.67 0.46 0.14 0.82 0.27 0.27 1.25 0.58 R
Kurtosis
572 472 0.33 0.23 0.18 0.26 0.13 1.97 0.64 0.64 1.61 1.32 i
%CV
T4 295 595 23.7 30.6 12.01 %4 88 131 131 167 9.3 S v
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Table 4- Omni directional variograms parameters for soil properties and orange yield

Correlation class  *(%)correlation coefficients Model Sill Range(m) effect Nugget Soil Properties
LwgeMedium 28 «s,5Spherical  0.0263 12.73 0.0073 %0M
«$Strong 0 «s,5Spherical  10.81 16.81 0 P (mg/Kg)
LuwsgMedium 60 «s,5Spherical 4276 17.31 10.29 K (mg/Kg)
LuwgzMedium 27 s, Spherical 4.1 10.45 1.12 Mn (mg/Kg)
«5Strong 0 «s,5Spherical  0.196 22.33 0 Zn (mg/Kg)
«s8Strong 9.87 «s,SSpherical  280.93 12.31 27.75 Orange yield(Kg/h)
ailil s = S uibylg (JS uilylyf (slaskad 5™
*Nugget effect / total variance, total variance =Sill
v (IhD
0.045 h
0.04 y (IhD .
0.035 . 12 . - o
0.03 ° . 10 . -
0.025 < - s 8
0.02
0.015 6
0.01 4
0.005 2
o ‘ ‘ ‘ ‘ ‘ ‘ ‘ - ‘ ‘ ‘ ‘ ‘ ‘ N
0 5 1 15 |2ho| 25 30 35 40 0 20 ﬁﬁ 30 35 40 45 50
%OM P (mg/Kg)
y
. e 72
hd o ° 6.4 [
56
4.8 [ ° . e
4 r . . * -
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Introduction: The spatial variability of soil properties and its importance in production is a matter-of-debate.
Insight about the variability of soil properties as well as the yield of orchards is necessary to achieve higher
productivity and better management. Orange is one of the most important export products in our country and to
sustainable production of this product, it is necessary to identify the factors affecting its growth. This study was
performed to examine the statistical and geo-statistical relationship of some soil properties with the quantitative,
qualitative and vegetative properties of Valencia orange in Kazerun area, Fars province.

Materials and methods: The study area contained 1 hectare (Valencia orange crop) of 205-hectare orchards
of Rashnabad on the west of Kazerun, Fars province which is 860 meters above the sea level. 120 soil samples
were collected from two depths of 0-40 cm and 40-80 cm (according to the root distribution) in order to
investigate the statistical and geo-statistical relationship of some soil properties with the properties of Valencia
orange. The sampling in the shade and with a minimum distance of one meter from the trunk of the tested tree
was performed (It should be noted that orange trees have been planted as row planting with a distance of 5
meters from each other). In addition to the soil samples were collected for statistical studies from the depths 0-40
and 40-80 cm, the combined sampling of two trees that had less distance to the selected points was performed to
measure the performance and quality of orange. It should be noted that all the Valencia trees, their age (about
eight years) and management approach were similar. Soil samples were then transferred to the laboratory and air
dried, the separately packed and passed through 2 mm sieve.Then, different soil and orange properties including
soil texture, pH, EC, %0M, %CaCO; solution potassium and available phosphorous, iron, zinc and manganese,
branch length and branch diameter, trunk perimeter, trunk diameter and tree height, total soluble solids, acid
percentage, Vitamin C, number of fruits,orange yield,average fruit weight and average fruit size were determined
and the data set were analyzed using Statistica 6.0 software.Variograms of the data were drawn using variowin
2.2 and after determining the best fitted model, kriging maps of soil and fruit were prepared using Surfer9
software.

Results and Discussion: The results of correlation coefficient showed the significant and positive
relationship between organic matter and available manganese of topsoil with total yield and number of fruits.
According to the results of fitness of standard models to the empirical exponent change, all the properties had
spatial structure. Soil properties including the percentage of clay, the percentage of organic matter, soluble
potassium, phosphorous, available zinc and manganese in both depths in the eastern and south-eastern direction
of the study area were higher than that of the others. These maps had the same spatial distribution pattern in
terms of orange properties including the diameter and length of the current year branch, performance, number of
fruits, average fruit size, acid percentage and total soluble solids.

Conclusion: The variability coefficient of soil and fruit properties did not show a consistent trend in the
study. According to the correlation coefficients, in a few cases, a positive significance correlation was observed
as an example, it can be referred to the positive significant correlation of orange yield with the organic matter
and manganese in the depth of 0-40 cm. All the studied variables have spatial structure. Among the studied
variables, the percentage of organic matter, clay particles percentage, soluble potassium, phosphorous, and
available manganese in both depths showed the same spatial distribution pattern as that of the vegetative,
qualitative and yield properties of orange including the total performance, fruit number, fruit size, the diameter
and length of the current year branch. The proximity of the ranges of soil and fruit properties supports this result
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and is in line with the results of correlation coefficient. The results also showed that the spatial distribution and
pattern of soil and crop variables may be different in a short distance with the same management. The study of
the effect of NPK fertilizers on vegetative, qualitative and quantitative properties of orange in the region

orchards is recommended. It is also suggested to study the effect of climatic factors on the orange qualitative
properties.
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