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Determining spatial distribution of alfalfa leaf weevil Hypera postica

and root weevils Sitona spp. (Coleoptera: Curculionidae) using geostatistics

R. KARIMZADEH'X, M. ZAKERI ILKHCHI’and S. IRANIPOUR’?
1- Assistant Professor,2- MSC entomology graduate , 3- Professor of Department of

Plant Protection, Faculty of Agriculture, University of Tabriz, Tabriz, Iran

Abstract
In this study, spatial distribution pattern of alfalfa leaf and root weevils was determined using geostatistics. This study was conducted

in four alfalfa fields (0.4, 0.5, 3.1 and 7.3 ha) located in the experimental farm of Faculty of Agriculture University of Tabriz, Tabriz, Iran.
The 0.4 and 0.5 ha fields were divided into 10 x 10 m grids and 3.1 and 7.3 ha fields were divided into 30 x 30 m grids. Weekly samplings
were started at the end of winter and continued until the last clipping of the yield. Depending on the height of alfalfa plants, a 1 x 1 m
quadrat and a standard sweep net were used for weevils sampling. One sample was taken from each grid. Spatial analyses of data were
conducted using GS + 5.1.1. Degree of dependence (DD) was used for determining spatial dependency of data and spatial distribution pattern
of alfalfa weevils. Distribution maps were produced using ArcGIS 9.3. DD values were > 26% for 97 out of 116 data series, indicated that
weevils are aggregately distributed in the alfalfa fields and has medium to strong spatial dependency. These results provide useful
information about ecology of leaf and root weevils in the alfalfa fields and can be used in site-specific management programs.

Key words: Alfalfa weevils, Kriging, Semivariance, Site-specific management, Variogram.
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Table 1. Geostatistical description of 1 and 2" instar larvae of alfalfa leaf weevil in the fields studied

Sampling date Fields Variogram model Nugget Partial sill Range DD % RSS R?
Apr. 7 A Ga 39 349.9 310.90 90 7686 0.84
Apr. 6 B Sp 4.10 6.196 170.40 60.7 1.24 0.87
Apr. 18 B Sp 0.75 1.373 210.90 64.8 0.06 0.80
Apr. 10 D Sp 11.66 11.67 810.90 50 59.50 0.47
Apr. 28 D Li 0.13 0 365.26 0 0.03 0.24

2 Jue L« Jde Sp ¢ owsS Jde :Ga o liledl ola s RSS ¢ s SKiesls (ga=,5 DD
T3) T =20 S Eans O ol S0
ML’\;GV/Y’}'/OA./YC)‘JAAM)QL;«J&_A:JJ:MDjBAAAJJJD'

DD: Degree of dependence, RSS: Residual sums of squares, Ga: Gaussian model, Sp: Spherical model, Li: Linear model.
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Table 2. Geostatistical description of 3" and 4™ instar larvae of alfalfa leaf weevil in the fields studied

Sampling date Field Variogram model Nugget Partial sill Range DD % RSS R?
Apr. 8 A Ga 16.90 77.90 130.30 82.2 240 0.93
Apr. 19 A Ga 314.00 824.90 185.30 72.4 51515 0.70
Apr. 26 A Ga 97.00 507.90 124.10 834 5204 0.96
May 2 A Sp 322.00 545.30 264.10 62.9 27517 0.83
May 9 A Ga 139.00 649.90 139.10 824 12013 0.94
May 16 A Ga 187.00 417.80 103.40 69.0 8712 0.94
May 22 A Ga 120.00 330.90 216.10 73.4 6549 0.64
May 29 A Ga 13.10 44.10 140.40 77.0 25.20 0.97
Jun. 5 A Ex 2.36 2.36 310.90 50.0 0.72 0.36
Jun. 16 A Ga 2.14 4.14 248.30 65.9 1.71 0.42
Apr. 7 B Ga 7.80 38.80 97.90 83.2 36.30 0.86
Apr. 18 B Sp 158.80 158.90 210.90 50.0 2980 0.50
Apr. 26 B Sp 280.00 338.60 169.40 54.7 2177 0.91
May 3 B Ga 141.00 351.90 148.80 71.4 407 0.91
May 9 B Sp 124.80 125.00 203.90 50.0 433 0.84
May 15 B Sp 37.70 60.74 210.90 61.7 157 0.77
May 22 B Ga 14.00 35.00 110.40 71.4 29 0.81
May 29 B Ga 4.25 6.25 121.40 59.5 0.09 0.97
Jun. 5 B Li 0.83 0.00 71.33 0.0 0.12 0.06
Jun. 16 B Li 0.76 0.00 71.33 0.0 0.09 0.17
Apr. 12 C Ex 1.00 0.46 22.60 99.9 971477 0.57
Apr. 19 C Ex 610.00 6.10 510.90 50.0 507983 0.02
Apr. 26 C Ex 178.00 395.50 30.40 68.9 136462 0.37
May 3 C Li 886.05 0.00 199.72 0.0 587964 0.21
May 10 C Li 116.39 29.08 201.77 20.0 4157 0.15
May 17 C Ex 0.10 47.24 23.20 99.8 938 0.59
May 24 C Ex 0.01 17.20 47.60 99.9 87.20 0.69
May 31 C Ex 3.61 6.49 409.40 64.3 6.06 0.49
Apr. 15 D Sp 433.00 657.00 248.60 60.3 29945 0.93
Apr. 21 D Ex 972.00 1574.00 70.30 61.8 265093 0.83
Apr. 28 D Ex 1435.00 1439.00 810.90 50.0 909991 0.03
May 5 D Ex 495.00 4951.00 810.90 50.0 35557 0.32
May 12 D Sp 271.00 751.60 810.90 73.5 15607 0.94
May 19 D Ex 179.60 179.70 810.90 50.0 6880 0.32
May 26 D Sp 21.86 21.87 810.90 50.0 424 0.11
Jun. 2 D Li 6.98 0.00 365.26 0.0 40.45 0.02
Jun. 9 D Li 0.40 0.00 365.26 0.0 0.06 0.29
Jun. 16 D Li 0.07 0.00 365.26 0.0 0.00 0.02

s Jue L ¢ sled Jde Bx ¢ Jas :Sp « $ Jde Ga o blesl Sile s RSS ¢ 1 Kool &4=,5 DD
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DD: Degree of dependence, RSS: Residual sums of squares, Ga: Gaussian model, Ex: Exponential model, Sp: Spherical model, Li: Linear model.
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Table 3. Geostatistical description of alfalfa leaf weevil adults in the fields studied

Sampling date Field Variogram model Nugget Partial sill Range DD % RSS R?
May 22 A Ga 0.10 0.12 271.90 53.7 0.00 0.17
May 29 A Sp 0.14 0.18 261.50 56.1 0.01 0.45

Jun. 5 A Li 0.17 0.12 126.96 41.5 0.07 0.62
Jun. 16 A Li 0.84 0.00 126.96 0.0 0.14 0.09
Oct. 26 A Sp 0.12 0.14 13.60 534 0.04 0.00
May 9 B Sp 0.01 0.16 210.90 89.8 0.00 0.76
May 15 B Li 0.29 0.01 71.33 52.1 0.00 0.07
May 29 B Ga 0.61 0.79 210.90 56.2 0.02 0.26
Jun. 5 B Ex 0.77 221 178.90 74.0 0.00 0.97
Jun. 16 B Li 0.29 0.00 71.33 0.0 0.08 0.16
Oct. 26 B Ga 0.44 2.20 210.90 83.2 0.02 0.70
May 26 D Sp 20.05 9.08 211.60 81.6 9.64 0.89
Jun. 2 D Sp 2.17 7.06 212.10 76.5 2.43 0.95
Jun. 9 D Ga 7.00 7.00 810.90 50.0 53.90 0.09
Jun. 16 D Ex 4.09 4.09 367.30 50.0 2.04 0.73
July 9 D Sp 0.01 0.04 51.80 68.3 0.00 0.07
Oct. 18 D Li 10.77 0.45 345.11 4.0 14.40 0.01
Oct. 24 D Sp 6.43 6.43 810.90 50.0 11.60 0.42

b e i ¢ oles de BX (55,8 Je P S e G dsediledl Slay o ¢ sezms RSS (SIS Sty (g4 ,3 DD
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DD: Degree of dependence, RSS: Residual sums of squares, Ga: Gaussian model, Ex: Exponential model, Sp: Spherical model, Li: Linear model.
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Table 4. Geostatistical description of alfalfa leaf weevil pupae in the fields studied

Sampling date Field Variogram model Nugget Partial sill Range DD % Rss R?
May 9 A Sp 0.12 0.25 310.90 67.0 0.01 0.59
May 22 A Li 0.37 0.00 126.96 0.0 0.09 0.46
May 29 A Sp 0.15 0.19 261.50 56.1 0.02 0.45
Jun. 5 A Ga 1.04 1.27 310.90 54.8 0.08 0.36
Jun. 16 A Ga 9.28 29.34 261.80 76.0 13.70 0.77
July 7 A Ga 3.46 7.47 209.00 68.3 5.40 0.57
July 14 A Li 5.65 0.24 126.96 68.3 6.88 0.00
July 21 A Ga 0.37 1.61 310.90 81.1 0.03 0.72
July 28 A Sp 0.35 0.38 92.60 52.0 0.02 0.87
Aug. 7 A Sp 0.40 0.40 310.90 50.0 0.02 0.73
Aug. 18 A Ga 0.09 0.35 310.90 79.0 3.71 0.49
Jun. 16 B Li 0.45 0.00 71.33 0.0 0.02 0.19
May 3 C Ex 0.38 0.38 246.80 50.0 0.28 0.09
May 10 C Ex 0.59 0.59 510.90 50.0 0.26 0.02
May 17 C Ex 0.10 47.24 23.20 99.8 938 0.59
May 24 C Ex 0.01 3.84 37.70 99.7 5.39 0.65
May 31 C Ex 9.99 10.00 510.90 50.0 46.5 0.08
Jun. 2 D Ga 0.77 0.77 810.90 50.0 0.08 0.02
Jun. 9 D Ex 3.10 3.11 810.90 50.0 10.70 0.04
Jun. 16 D Ex 1.91 1.92 733.70 50.0 1.05 0.30

b e i sled Je EEX (55,5 e P (s 55 ke G o liladl Solxs s § yooms RSS (K ;5_{:.._31} 4,5 DD
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DD: Degree of dependence, RSS: Residual sums of squares, Ga: Gaussian model, Ex: Exponential model, Sp: Spherical model, Li: Linear model
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Table 5. Geostatistical description of alfalfa root weevil adults in the fields studied

Sampling date Field Variogram model Nugget Partial sill Range DD % RSS R?

May 9 A Li 0.24 0.00 126.96 0.0 0.07 0.25
May 16 A Li 0.19 0.00 126.97 0.0 0.02 0.02
May 22 A Li 0.49 0.00 126.96 0.0 0.28 0.67
May 29 A Sp 0.19 0.42 245 68.7 0.87 0.02
Jun. 5 A Li 0.60 0.00 126.96 0.0 0.12 0.09
Jun. 16 A Sp 0.60 0.61 310.90 50.0 0.15 0.34
Oct. 26 A Li 0.80 0.00 126.96 0.0 0.08 0.17
May 3 B Li 0.33 0.00 71.33 0.0 0.02 0.64
May 9 B Li 0.36 0.00 71.33 0.0 0.03 0.09
Jul. 14 B Ex 0.57 0.57 86.10 50.0 0.06 0.42
Jul. 21 B Ex 0.94 0.94 210.90 50.0 0.22 0.08
Jul. 28 B Li 0.71 0.00 71.33 0.0 0.09 0.27
Aug. 7 B Li 0.83 0.04 71.33 4.7 0.05 0.02
Oct. 26 B Ga 0.74 1.34 173.00 64.2 0.01 0.72
May 15 B Sp 1.16 1.17 210.90 50.0 0.15 0.34
May 22 B Sp 0.38 0.80 210.90 67.9 0.02 0.79
May 29 B Sp 1.27 1.28 210.90 50.0 0.14 0.41
Jun. 5 B Li 0.36 0.00 71.33 0.0 0.02 0.30
Jun. 16 B Li 0.39 0.00 71.33 0.0 0.02 0.48
Jun. 2 D Ga 1.02 1.84 810.90 64.3 0.06 0.70
Jun. 9 D Ga 3.21 8.22 483.70 71.9 0.67 091
Jun. 16 D Sp 1.24 7.25 717.10 85.4 5.06 0.86
May 26 D Sp 0.09 0.14 810.90 59.2 0.00 0.74
July 9 D Ga 7.56 10.09 777.40 57.1 3.71 0.58
July 16 D Ex 5.81 5.81 492.30 50.0 6.48 0.55
July 23 D Ex 3.27 3.27 810.90 50.0 1.51 0.24
July 30 D Sp 0.35 0.35 810.90 50.0 0.04 0.45
Aug. 6 D Ga 0.57 2.58 588.30 81.8 0.12 0.88
Oct. 18 D Ex 0.01 15.5 38.70 99.9 20.1 0.76
Oct. 24 D Sp 5.23 10.49 283.30 66.7 13.5 0.89

bt Jde i (sl Je EEX (55,8 Jde P w S ke Ga s liledl Lils e ¢ yoms RSS (e Kaudly 4,5 DD
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DD: Degree of dependence, RSS: Residual sums of squares, Ga: Gaussian model, Ex: Exponential model, Sp: Spherical model, Li: Linear model.
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Fig. 2. Distribution maps of 3" and 4" instar larvae of alfalfa leaf weevil in field A, 7-April-2013 (A) and 26-April-2013 (B)
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