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Abstract
Coccinella septempunctata is one of the most important natural enemies of alfalfa aphids. This research with the aim of investigating the

geostatistical features of this ladybug species in alfalfa fields of Dezful and Borujerd cities, respectively, with an area of five and seven
hectares (90 and 130 25x25 m grids). Sampling of ladybirds was peformed using a 1x1 m quadrat and two quadrats were randomly placed
in each grid and the number of ladybirds inside each quadrat was counted and recorded by direct observation. Data analysis was done
using GS+ and the variograms were calculated and presented by determination the model of spatial dependence changes with increasing
distance between samples. The results of geostatistical analyzes for the above species showed that on 21 sampling datasets in Borujerd
alfalfa field, 13 and eight data showed a better fit with exponential and spherical models, respectively. In Dezful, 16 data was better fitted
with spherical model and five data with exponential model. The degree of spatial dependence varied between 0.521 and 0.999 and r?
varied between 0.52 and 0.99. The distribution pattern of this species is aggregative and the effective range for this species was between
94.6 and 481.8 m. The results of this research showed that the use of geostatistical methods, in addition to providing proper information
on the ecology, distribution and its distribution of this species in the field, the possibility of using this method instead of dense sampling

methods can make research projects much easier.
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Table 1. Geostatistical characteristics of Coccinella septempunctata population in the alfalfa field in Boroujerd County

Effective

Sampling date Model nugget Sill Range (m) range (m) DD /) R? RSS
2022.05.10 Exponential 0.01 10.73 37.7 119.1 0.999 0.66 20.2
2022.05.17 Exponential 0.01 11.22 38.3 114.9 0.999 0.62 24.4
2022.05.24 Exponential 0.74 12.45 47.3 141.9 0.941 0.93 3.37
2022.05.31 Exponential 243 8.32 46.3 18.9 0.708 0.87 1.79
2022.06.14 Exponential 21 10.65 39.3 117.9 0.803 0.85 3.62
2022.06.21 Exponential 3.16 11.14 63.1 189.3 0.716 0.78 7.97
2022.06.28 Exponential 1.79 10.72 337 101.1 0.833 0.77 5.92
2022.07.05 Exponential 353 11.39 52.8 158.4 0.690 0.73 9.01
2022.07.12 Exponential 16 11.36 33.9 101.7 0.859 0.77 6.79
2022.07.19 Exponential 0.01 10.99 42.4 127.2 0.999 0.93 2.87
2022.08.09 Spherical 2.64 11.14 136.9 136.9 0.763 0.52 41

2022.08.16 Spherical 2.24 14.44 200.8 200.8 0.845 0.94 7.25
2022.08.23 Spherical 1.09 12.19 110.7 110.7 0.911 0.90 6.33
2022.08.30 Spherical 0.14 11.12 94.6 94.6 0.987 0.96 1.57
2022.09.06 Exponential 1.09 10.05 329 98.7 0.892 0.92 1.57
2022.09.13 Exponential 3.39 11.53 50.4 151.2 0.706 0.78 7.22
2022.09.20 Spherical 0.29 12.16 203.1 203.1 0.976 0.89 139



2022.09.28 Spherical 0.01 13.24 2185 2185 0.999 0.96 6.78

2022.10.05 Spherical 0.01 12.03 199.9 199.9 0.999 0.93 8.53

2022.10.12 Exponential 2.16 15.06 125.2 375.6 0.857 0.98 1.36

2022.10.20 Spherical 3.32 13.7 211.6 211.6 0.746 0.97 249

Js833 Ol g 42 30 45530 5 Coccinella septempunctata 5 s0iiS Curaxr (gbl puas Sluasin Y g
Table 2. Geostatistical characteristics of Coccinella septempunctata population in the alfalfa field in Dezful County

Sampling date Model nugget Sill rang E;rf]zceti(vn:) DD R? RSS
2022.05.10 Spherical 457 19.42 4183 418.3 0.765 0.98 1.01
2022.05.17 Spherical 1.28 11.69 158.8 158.8 0.891 0.83 11.4
2022.05.24 Spherical 171 10.01 182.1 182.1 0.829 0.93 2.85
2022.05.31 Spherical 0.01 10.89 196.2 196.2 0.999 0.99 0.514
2022.06.07 Spherical 3.59 10.61 240.4 240.4 0.662 0.95 1.46
2022.06.14 Spherical 25 8.731 141 141 0.714 0.95 0.963
2022.06.28 Spherical 2.02 15.2 3188 318.8 0.867 0.98 0.890
2022.07.05 Spherical 144 14.84 297.9 297.9 0.903 0.97 1.98
2022.07.12 Spherical 1.78 10.33 170.4 170.4 0.828 0.91 3.61
2022.07.19 Exponential 48 10.02 139.9 419.7 0.521 0.93 0.549
2022.07.26 Spherical 3.99 10.91 226.3 226.3 0.634 0.99 0.244
2022.08.02 Exponential 3.74 10.63 138.3 414.9 0.648 0.96 0.228
2022.08.09 Spherical 1.29 11.29 136.9 136.9 0.886 0.90 4.91
2022.08.23 Spherical 0.1 9.37 1113 111.3 0.989 0.92 2.37
2022.08.30 Spherical 0.01 8.29 97.1 97.1 0.999 0.94 1.24
2022.09.06 Spherical 0.01 7.97 112.6 112.6 0.999 0.99 0.192
2022.09.13 Exponential 311 6.85 160.6 481.8 0.546 0.78 0.963
2022.09.20 Spherical 0.89 7.64 109.3 109.3 0.884 0.99 0.180
2022.10.05 Spherical 1.18 5.606 111.2 111.2 0.790 0.84 131
2022.10.12 Exponential 1.93 5.75 59.5 178.5 0.664 0.75 1.41
2022.10.20 Exponential 0.01 6.01 34.3 102.9 0.998 0.59 4.27
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Figure 1. Semivariogram and contour maps of the Coccinella septempunctata population on different dates in the alfalfa field of Boroujerd County
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