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1- Geostatistics
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2- Surface variogram
3- Nugget

4- Sill

5- Range
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1- Global positioning system; GPS
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Figure 1- Locations of study areas in Iran and Kerman province. a. Negar b. Golzar
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Figure 2- Location of soil samples in a. Negar b. Golzar
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1- Mean error, ME
2- Root mean square error, RMSE
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Table 1- Statistical Summary of Soil Characteristics and Crop yield in Negar

.. ‘ b d -
e ofle Wb Bl e T (S St
Variable Average Median Minimum Maximum g\i Skewness Kurtosis
(p5) Jpame 2,5kee 709.7 707 406 1062 215 0.4 0.1
Crop yield (gr)
(e le) ol £l 84.7 83 53 154 194 1.0 21
Height (cm)
(Rasile) 3: &5 s 104.1 102 70 186 19.2 1.1 2.4
Diameter (cm)
(7) 0505 7.2 7.0 2.0 16.0 405 05 0.1
Gravel (%)
(%) 16.0 16.0 9.0 29.0 275 0.5 0.2
Clay (%)
() b 28.6 29.0 18.0 39.0 18.6 0.2 0.6
Silt (%)
(%) o5 55.3 55.0 39.0 72.0 13.4 0.2 0.1
Sand (%)
() S ole 1.7 1.54 0.59 3.60 39.6 0.8 0.4
Organic matter (%)
(%) Jolse maalS” il S
Calcium carbonate 17.2 17.0 7.0 35.0 31.1 0.7 0.4
equivalent (%)
ol Plicdl 8.4 8.50 4.0 14.0 233 0.1 0.3
Cation Exchange Capacity
(PSS pS kel S0l g 05 0.05 11 545 0.3 0.9
Total N (mg/Kg)
p S sleo) odlisl b bty
(pSokS » 240.5 239 195 305 7.3 0.9 2.3
Auvailable K (mg/kg)
5 o) eolinul 6
(p 555 » 6.50 6.3 2.8 10.2 26.5 0.3 0.8
Available P (mg/kg)
] 7.8 7.8 7.8 8.4 32 0.1 0.7
pH
Sl ol LB 1.0 0.9 1.0 2.1 409 03 0.3

EC
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Table 2- Statistical Summary of Soil Characteristics and Crop yield in Golzar

O oS g o

O il ailw Jilas JERYS . Ng oS S
Variable Average Median Minimum Maximum é:/\z Skewness Kurtosis
(%) J"f e 3)5as 824.8 801.7 690 1120 12.2 0.8 0.1
Crop yield (gr)
(e le) ol £l 75.6 74 51 110 19.4 0.3 0.6
Height (cm)
(asile) 4y €5 8 1061 103 73 142 145 05 05
Diameter (cm)
(7) 05050 29.9 29.0 12.0 47.0 24.1 -0.2 02
Gravel (%)
() o, 19.3 19.0 12.0 28.0 17.2 0.5 0.2
Clay (%)
(/j) oo 18.6 18.0 8.0 30.0 24.2 0.3 0.0
Silt (%)
() o 61.3 61.5 45.0 74.0 10.2 -0.2 0.0
Sand (%)
(/f) o oake 2.2 2.3 0.5 43 39.5 0.2 -0.5
Organic matter (%)
() Jolao S’ by S
Calcium carbonate 8.0 8.0 4.0 12.0 21.2 -0.3 0.2
equivalent (%)
o Plicdl 10.0 95 5.2 16.0 23.9 0.4 02
Cation Exchange Capacity
(P35S S k) S 0923 1.0 0.9 0.5 1.5 275 0.3 -0.6
Total N (mg/Kg)
£S5 o) ol LB oruslsy
(p,5 5k » 293.8 298 245 342 7.3 -0.2 0.1
Available K (mg/kg)
P S o) odlil LB yand
(p,5 5 9.2 9.8 45 13.1 23.0 -0.4 0.8
Auvailable P (mg/kg)
] 7.7 76 71 8.1 3.3 03 0.8
pH
S 17 15 0.4 43 46.1 11 10

EC
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Figure 3- Some Semi Variograms (black circles) with a theoretical model fitted to them in Negar
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Figure4- Some Semi Variograms (black circles) with a theoretical model fitted to them in Golzar
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Table 3- Parameters of semi variogram Models for Soil Properties and Crop yield in Negar

. | —axhd i1 U daly S Cend Sl Sike Ay
,.A.&m" o H . . .
- & (%) L s IR
Variable Model Spatial (ME) (RMSE)
Nugget Range correlation ratio
(p5) J’“ﬁ_ e 3)Shos (Spherical) 9,5 4560 17833.6 122.1 0.2 0.1 144.4
Crop yield (gr)
o 5ly) olE £l ]
(2 L’”_L“") L gl == 75.7 209.1 185.3 0.3 0.0 16.4
Height (cm) (Exponential)
(= U_”L”) Sy gb b == 147.3 276 162.4 0.3 0.0 20.6
Diameter (cm) (Exponential)
() o528 (Spherical) 5,8 2.9 5.9 1457 03 0.0 2.9
Gravel (%)
(%) o Spherical
9.7 11.0 122.4 0.4 0.1 43
Clay (%) (Sp ) <55
) los
() e == 127 17.4 218.4 0.4 0.0 5.6
Silt (%) (Exponential)
() o Spherical
27.3 321 179.3 0.4 0.0 75
Sand (%) (Sp ) w955
(/j) Hoske (Spherical) 5,5 0.2 02 155.4 05 0.0 06
Organic matter (%)
(%) Jolee S’ s )8 ol
Calcium carbonate ; 11 207 1381 03 0.0 5.3
equivalent (%) (Exponential)
Sl ol byl
Capacity
P cshen) JS 03ar
(S okS (Spherical) 55,5 0.0 0.1 146.7 0.3 0.0 0.3
Total N (mg/Kg)
£S5 shee) odlal LB ol
(psSkS (Spherical) 5,5 139.5 190.3 137.9 0.4 0.0 19.2
Available K (mg/kg)
35 he) oslizl G jid
(5 5kS (Spherical) 54,5 1.4 17 149.4 04 0.0 18
Available P (mg/kg)
. L
et o 0.0 0.0 196.8 03 0.0 0.2
pH (Exponential)
S colim bl e
S - 0.1 0.1 189.5 0.4 0.0 0.4
EC (Exponential)
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Figure 5- Kriging maps of some soil characteristics and crop yield in Negar
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Figure 6- Kriging maps of some soil characteristics and crop yield in Golzar
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Introduction: The importance and the presence of spatial variability in soil properties is inevitable, however,
the understanding of causes and sources of the variability is not complete. Spatial variation of soil attributes can
affect the quality and quantity of plants. Investigation of the soil variability at the small scale can be evaluated by
classic statistics and geospatial statistics. The present study was conducted to investigate the spatial variability of
yield characteristics of rose (Rosa Damasceneea Mill) and soil characteristics in two main cultivated fields of
rose (Negar- Golzar) with different climatic and topographic characteristics located in Bardsir city, Kerman
Province.

Materials and Methods: In order to achieve the objectives of the present study, 100 soil and plant samples
were collected from each farm. The soil samples were taken from 0 to 25 cm depth and analyzed. The measured
soil properties at each location were including fragment, clay, silt, sand, and organic matter contents, CEC,
calcium carbonate equivalent, EC, pH, total nitrogen, available phosphorus, and available potassium. Moreover,
some plant characteristics (yield, plant height, and plant crown diameter) were measured at each point. Then,
maps of soil properties and plant induces were prepared using Geoeas, Variowin, and surfer software.
Descriptive statistics were applied using Statistica software (version 20). Kolmogorov-Smirnov test was also
used to test the tolerance of variables distribution.

Results and Discussion: The results of Kolmogorov-Smirnov test showed that all characteristics of the plant
and soil in both farms follow the normal distribution. Statistical analysis showed that coefficient of variation of
soil properties was as follows: total nitrogen (54.47%) and pH (3.16%) in Negar farm, and EC (46.09%) and pH
(35.3%) in Golzar farm. The variability of nutrients in both farms had similar trends, so that total nitrogen,
phosphorus and potassium have the highest to lowest coefficients of variation, respectively. Analysis of
variograms indicated that all of the variables in both fields have a strong and moderate spatial variability. Ranges
for variograms were from 122.16m (for yield) to 218.46 m (for silt) in Negar farm and from 115.1m (for
available K) to 228 m for (total nitrogen) in Golzar unit. The distribution conditions and spatial variations of the
soil properties in the study area were not uniform due to variation of the range of the variograms. The results also
showed that the yield characteristics of the rose with some soil characteristics have a closer spatial relationship.
About this, in the Negar farm, the range of the rose flower yield was close to the clay, available potassium and
calcium carbonate contents. In the Golzar farm, the range of rose flower yield was close to the range of clay, silt,
fragments and available phosphorus contents. The spatial correlation ratio showed that all plant characteristics
including plant yield, plant height and plant diameter had a strong spatial correlation in the Golzar farm, and all
characteristics of the soil were in the medium spatial correlation. Also, in the Negar farm, the product yield
characteristics were in a strong spatial correlation class, and all other characteristics were in the medium spatial
correlation. Kriging maps showed that soil characteristics and product yield in the study area had spatial
distribution. The similarity of the spatial distribution pattern of some variables was one of the important features
that these maps showed.

Conclusion: The results of this study showed the characteristics of plant yield and soil characteristics have a
moderate to strong spatial dependency even in small scales. Kriging maps illustrated that the pattern and
distribution of soil properties even within a farm can be varied. However, the spatial pattern of some soil
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characteristics such as organic matter and total nitrogen with the spatial pattern of plant characteristics and the
dimensions of the farms showed conformity. This indicates that the variability of these characteristics is mainly
under the management of farmers, and in order to optimize the use of nutrients, inputs should be re-evaluated by
farm managers. In general, the results of this study indicated geostatistical method can be used to recognize of
control factors of plant production and use its information in order to improve management.
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