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Using different statistical tools to model spatial distribution of Adelphocoris lineolatus in alfalfa

fields
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Abstract

This study aimed to model spatial distribution of alfalfa plant bug Adelphocoris lineolatus in six alfalfa fields during two
growing seasons. Weekly sampling was started early in the spring and continued until cutting the hay. The plant bugs were
sampled using six to eight 180° sweeps per 400 m?grid and bugs captured by sweep net were counted. The data were analyzed
using regression methods, dispersion indices and geostatistical analysis. According to the results, the variance to means ratio,
dispersion indices (Ip), David-Moore index (Iom), Lloyd’s index (x*) and Green's Index (C,) were greater than one, indicating
the aggregated distribution. Regression statistics also showed that in all studied fields in the first and second year, distribution
of the pest was aggregated and random, respectively. Due to the high coefficients of determination and the low standard error
values of the regression coefficients, Taylor’s model was more efficient than Iowa’s model. The results of geostatistics
confirmed the results of regression methods and distribution coefficients; and K index was less than 0.8 for 18 out of 20
datasets, which indicates the aggregated distribution. These results can be used in sampling and pest management programs
of alfalfa plant bug.
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Table 1. Aggregation indices of Adelphocoris lineolatus in alfalfa fields in 2016 and 2017.

Date Field Adelphocoris lineolatus

Max® S x Io* 4 low* Cx X* 15# df
04-Jul-2016 A 7 1.908 66.791 3.312 0.908 0.026 2.769 1488 35
10-Jul-2016 A 5 1.246 43.6 1.092 0.246 0.007 1.635 1177 35
17-Jul-2016 A 5 1.584 55.432 2.283 0.584 0.017 1.612 1568 35
13-Aug-2016 A 8 2.184 76.448 4.119 1.184 0.034 3.601 149 35
20-Aug-2016 A 11 1.725 60.37 2.742 0.725 0.021 4.253 1.205 35
27-Aug-2016 A 33 9.443 330.503 17.464  8.443 0.241 16.832 2.006 35
05-Jul-2016 B 1.708 49.538 2.47 0.708 0.024 2.442 1.409 29
12-Jul-2016 B 8 2.015 58.429 3.327 1.015 0.035 3.115 1483 29
18-Jul-2016 B 6 1.433 41.545 1.632 0.433 0.015 2.266 1.236 29
14-Aug-2016 B 6 1.426 41.353 1.611 0.426 0.015 2.126 1251 29
21-Aug-2016 B 13 2511 72.821 4.585 1511 0.052 5.244 1405 29
28-Aug-2016 B 16 2.717 78.78 5.069 1.717 0.059 5.65 1436 29
07-Jul-2016 C 5 1.532 70.478 2.386 0.532 0.012 1.511 1.544 46
14-Jul-2016 C 5 1.238 55.708 1.068 0.238 0.005 1.408 1.203 46
19-Jul-2016 C 3 2.857 128.571 6.549 1.857 0.04 3.347 2247 46
15-Aug-2016 C 5 1.929 86.797 3.689 0.929 0.02 3.333 1.386 46
22-Aug-2016 C 16 2.919 131.365 6.722 1.919 0.042 6.558 1414 46
29-Aug-2016 C 15 5.778 260.013 13.317 4,778 0.104 10.672 1811 46
24-Jun-2017 D 10 3.422 119.786 7.232 2.422 0.069 4.364 2248 35
01-Jul-2017 D 70 4.863 170.209  10.204  3.863 0.11 9.981 1631 35
06-Aug-2017 D 26 5.706 199.722 11.74 4.706 0.134 12.412 1611 35
12-Aug-2017 D 21 1.546 54.104 2.156 0.546 0.016 5.605 1.108 35
16-Sep-2017 D 21 2.124 74.349 3.948 1.124 0.032 6.36 1215 35
23-Sep-2017 D 20 10.197  356.897  18.471  9.197 0.263 11.55 4909 35
25-Jun-2017 E 12 3.567 114.133 7.625 2.567 0.08 4.667 2222 32
02-Jul-2017 E 11 1.421 45.486 2.055 0.421 0.013 2171 1241 32
07-Aug2017 E 12 1.9 60.8 3.544 0.9 0.028 5.4 1.2 32
13-Aug-2017 E 34 10.087  322.795  17.925  9.087 0.284 16.987 215 32
17-Sep-2017 E 9 1.397 44,703 1.972 0.397 0.012 3.697 112 32
24-Sep-2017 E 14 3.411 109.156 7.292 2411 0.075 6.911 1536 32
26-Jun-2017 F 17 3.266 65.321 1.943 2.266 0.119 7.566 1.428 19
03-Jul-2017 F 19 2.898 57.963 1.28 1.898 0.1 12.798 1.174 19
08-Aug-2017 F 19 4.049 80.983 3.24 3.049 0.16 8.949 1517 19
14-Aug-2017 F 12 3.468 69.36 2.291 2.468 0.13 8.018 1.445 19
18-Sep-2017 F 20 4.304 86.081 3.634 3.304 0.174 11.354 141 19
25-Sep-2017 F 16 4.248 84.957 3.548 3.248 0.171 7.848 1.706 19

*Min in all fields = 0, # P <0.0001 in all analyses.
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Table 2. Parameter of regression models of both Taylor’s power law (TPL) and Iwao’s patchiness index (IPI) delineating
spatial distribution of Adelphocoris lineolatus in alfalfa fields in 2016 and 2017.

*

Field” a+SE b+SE R2 t Pvalue F* Pvalue
TPL 0.035+0.116 1.843+0.240 0.936 3.505 0.025 58.826 0.002
A IPI -1.4194+0.673 2.107+0.169 0.974 6.546 0.002 155.27 <0.001
TPL 0.033+0.05 1.668+0.125 0.978 5.352 0.006  178.517 <0.001
B IPI -0.290 + 0.218 1.502 + 0.081  0.988 6.160 0.004  340.882 <0.001
TPL 0.1624+0.093 1.622+0.206 0.940 3.018 0.039 61.930 <0.001
C IPI -0.223+0.681 1.7004+0.205 0.945 3.418 0.027 70.024 <0.001
TPL 0.768 +0.401 0.706 +0.604 0.254 -0.485 0.652 1.366 0.307
D IPI 5.304+354 0.650+ 0.687 0.182 -0.510 0.636 0.892 0.398
TPL -0.05+0.3 1.901+0.508 0.777 1.773 0.150 13.992 0.02
E IPI -2.343+1.82 224140405 0.884 3.064 0.037 30.625 0.005
TPL 0.748+0.184 0.773+0.225 0.746 -1.01 0.369 11.797 0.026
F IPI 3.456+0.770 0.888 £0.109 0.943 -1.024 0.363 66.228 <0.001
TPL 3.456+0.070 15540119 0.832 4.675 <0.001  169.665 <0.001
total’ IPI 0.287+0.650 1.501+0.140 0.773 3.598 <0.001 116.099 <0.001

*:1:2.77, df =4 in all analyses. *: t; :2.032, df =34 in total analyses.
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Table 3. Geostatistical description of Adelphocoris lineolatus in alfalfa fields in 2016 and 2017.

Date of sampling Field Model Nugget Range r K RSS
20-Aug-2016 A Ex 0.001 0.377 17.30 0.763 0.002 0.0147
05-Jul-2016 B Ex 0.001 0.379 15.80 0.619 0.002 0.022
12-Jul-2016 B Sp 3.020 6.887 310.90 0.468 0.438 1.53
18-Jul-2016 B Sp 0.610 5.229 222.60 0.902 0.116 0.356
28-Aug-2016 B Sp 6.050 17.620 282 0.864 0.343 1.65
14-Jul-2016 C Li 1.626 1.626 128.55 0.243 1 6.55
19-Jul-2016 C Sp 0.010 4.964 58.100 0.816 0.002 3.55
15-Aug-2016 C Sp 0.350 4731 62.10 0.773 0.0740 3.41
22-Aug-2016 C Ex 0.01 14.92 14.60 0.613 0 36.1
29-Aug-2016 C Sp 6.100 36.210 57.90 0.912 0.168 46.4
24-Jun-2017 D Sp 1 95.200 0.808 0.001 164351
01-Jul-2017 D Sp 35.300 310.90 0.641 0.160 4022
23-Sep-2017 D Sp 369 738.10 310.90 0.216 0.500 95151
25-Jun-2017 E Ex 6.680 13.370 310.90 0.198 0.500 9.09
02-Jul-2017 E Li 10.726 10.726 114.2 0.352 1 17.8
03-Jul-2017 F Ex 10.850 37.77 10.80 0.723 0.287 101
08-Aug-2017 F Sp 0.010 21.21 31.90 0.846 0 54.7
14-Aug-2017 F Sp 1.200 13.53 32.50 0.773 0.088 28.1
18-Sep-2017 F Sp 5.210 3141 21.80 0.246 0.165 796
25-Sep-2017 F Sp 8.950 37.67 310.90 0.669 0.237 69.8

K: Degree of dependence, RSS: Residual sum of squares, Sp: Spherical model, Li: Linear model and Ex: Exponential model.
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