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ABSTRACT

The common pistachio psyllid, Agonoscena pistaciae Burckhardt & Lauterer (Hemiptera: Aphalaridae), is one of the
most important pests of pistachio trees in Iran. To investigate the spatial distribution pattern of egg and nymph of this
pest, samplings were done weekly in a pistachio orchards cultivar Kalleh-ghochi. The pistachio terminal leaflet was
selected as sampling unit and the number of egg and nymph was recorded in three canopies of tree, up, middle and
down parts. The spatial distribution pattern of egg and nymph of A. pistaciae was determined using mean - variance
ratio, Taylor’s power low, lwao’s patchiness regression model and Lloyd's mean crowding index. Based on the mean-
variance ratio and Lloyd index, the spatial distribution of egg and nymph, at three canopies of tree was estimated,
aggregated. The slope of the regression for Taylor’s power low and Iwao’s patchiness regression model for egg, in
middle canopy of tree was significantly more than one, then the spatial distribution was estimated, aggregated and in
up and down canopies was estimated, random distribution. In both Taylor’s power low and Iwao’s patchiness
regression model, the slope of the regression model for nymph, at three canopies of tree was significantly more than
one, then the spatial distribution was estimated aggregated. The results of present study are usefull for developing
sampling programs of the common pistachio psyllid.
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Table 1. Relative variation and required sample size for spatial distribution of A. pistaciae in three canopies (up,
middle and down) of pistachio tree

Egg Nymph
Up Middel Down Up Middle Down
RV 8.74 7.66 9.33 9.16 9.07 9.30
N 3184 24.45 36.33 34.97 34.30 36.05
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Table 2. Parametres estimated by variance-mean method for spatial distribution of egg of A. pistaciae in three
canopies (up, middle and down) of pistachio tree

Date Up Middle Down
var/mean Id z var/mean Id z var/mean Id z
04/05/2016 14.09 493.29 23.16 12.54 438.87 21.38 8.67 303.40 16.39
11/05/2016 31.39 1098.74  38.63 23.33 816.43 32.16 27.56 964.59 35.68
18/05/2016 66.60 2330.84  60.03 60.65 2122.73 56.91 77.95 2728.39  65.62
25/05/2016 19.74 690.82 28.92 23.50 822.64 32.32 52.07 1822.38  52.13
01/06/2016 23.46 820.98 32.27 21.17 741.12 30.25 26.21 917.49 34.59
08/06/2016 10.35 362.24 18.67 26.13 914.69 34.52 30.17 1056.08 37.71
15/06/2016 27.54 963.87 35.66 40.55 1419.29 45.03 50.09 1753.12  50.97
22/06/2016 17.61 15.22 56.21 616.39 532.82 1967.22 26.86 24.40 54.48
29/06/2016 15.78 20.08 12.82 552.27 702.69 448.72 24.99 29.24 21.71
06/07/2016 18.30 12.90 19.19 640.43 451.41 671.60 27.54 21.80 28.40
13/07/2016 6.93 9.17 8.20 242.72 320.85 287.09 13.79 17.09 15.72
20/07/2016 17.77 25.68 29.32 621.78 898.83 1026.20 27.02 34.15 37.06
27/07/2016 11.20 8.76 41.91 391.85 306.44 1466.94 19.75 16.51 45.92
03/08/2016 8.55 5.35 6.64 299.32 187.37 232.34 16.22 11.11 13.31
10/08/2016 3.67 12.27 10.76 128.55 429.30 376.60 7.79 21.06 19.20
17/08/2016 11.63 26.80 10.40 406.95 938.11 363.94 20.28 35.07 18.73

24/08/2016 16.68 5.82 10.81 583.69 203.72 378.51 25.92 11.94 19.27
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Table 3. Parametres estimated by variance-mean method for spatial distribution of nymph of A. pistaciae in three
canopies (up, middle and down) of pistachio tree

Date Up Middle Down
var/mean Id z var/mean Id z var/mean Id z
04/05/2016 3.97 138.82 8.42 43.05 1506.91 46.65 5.00 174.96 10.46
11/05/2016 43.93 1537.71  47.21 37.12 1299.14  42.73 35.89 125598  41.87
18/05/2016 50.73 1775.38  51.34 61.86 2164.93 57.56 56.62 1981.83 54.71
25/05/2016 29.00 1015.11  36.81 47.46 1661.12 49.39 21.02 735.58 30.11
01/06/2016 64.29 2249.99  58.84 26.37 922.90 34.72 20.43 714.95 29.57
08/06/2016 11.93 417.45 20.65 15.24 533.40 24.42 15.09 528.08 24.25
15/06/2016 32.38 113340  39.36 12.34 431.85 21.14 13.59 475.71 22.60
22/06/2016 33.19 1161.72  39.96 56.92 1992.37 54.88 32.82 1148.63  39.68
29/06/2016 50.90 1781.67  51.45 49.65 1737.72 50.71 24.22 847.56 32.93
06/07/2016 12.57 439.94 21.42 7.52 263.07 14.69 11.60 405.84 20.24
13/07/2016 5.33 186.63 11.07 9.06 316.99 16.93 10.95 383.23 19.44
20/07/2016 22.56 789.54 31.49 20.83 728.88 29.93 34.24 1198.49  40.71
27/07/2016 30.26 1059.18  37.78 42.17 1476.05 46.09 34.24 1198.49  40.71
03/08/2016 40.96 143348  45.30 35.18 1231.19 41.38 22.62 791.55 31.54
10/08/2016 31.09 1088.26  38.41 12.52 438.11 21.35 10.43 364.96 18.77
17/08/2016 3171 1109.87  38.87 30.07 1052.36 37.63 32.24 112849  39.26
24/08/2016 108.16 3785.67  78.77 31.32 1096.14  38.58 43.24 151343  46.77
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Table 4. Parametres estimated by Taylor’s power low for spatial distribution of egg and nymph of A. pistaciae in
three canopies (up, middle and down) of pistachio tree

Stage High Log a b SEp F Sig. R t tc
Up 0.89 1.16 0.40 8.31 0.011 0.35 2.13 041
Egg Middle -0.57 1.98 0.36 29.68 0.000 0.88 2.13 2.69
Down 0.30 1.58 0.43 13.30 0.002 0.46 2.13 1.33
Up -1.81 2.81 0.24 13.30 0.002 0.89 2.13 7.44
Nymph Middle -0.91 2.30 0.36 41.11 0.000 0.73 2.13 3.62
Down 0.66 2.19 0.18 142.80 0.000 0.90 2.13 6.49
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Table 5. Parametres estimated by Iwao’s patchiness regression for spatial distribution of egg and nymph of A. pistaciae in
three canopies (up, middle and down) of pistachio tree

Stage High log o B SEg F Sig. R te te
Up 12.62 1.07 0.128 70.32 0.000 0.30 2.13 0.55
Egg Middle 3.9 131 0.12 115.34 0.000 0.88 2.13 2.51
Down 7.12 1.30 0.17 55.72 0.000 0.78 2.13 1.74
Up 22.47 1.86 0.33 67.49 0.000 0.81 213 3.79
Nymph Middle 6.19 1.55 0.15 105.47 0.000 0.87 2.13 3.66
Down 0.833 1.44 0.09 246.83 0.000 0.94 2.13 4.87

Nb) &L&UJ A jO Ay d}o.uo J.‘.w.l p_’>u u,.)LAB L,...Sl).s 6@‘ u,u.ﬂ.t 6‘)4 JJBJ ua.’>l.w )| OMTWQC\J 61@,@‘}4 R JS“"
Wy 30 (Gl 5 S
Table 6. Parametres estimated by Lloyd’s mean crowding index for spatial distribution of egg of A. pistaciae in three
canopies (up, middle and down) of pistachio tree

Up Middle Down
Date X P X P X P
0410572016 55.57 131 8548 1.16 56.47 1.16
11/05/2016 120.11 134 125.91 122 126.00 127
18/05/2016 14915 179 150.98 165 192.68 1,66
25/05/2016 55.60 151 63.00 156 88.43 237
01/06/2016 89.43 134 75.37 137 8460 142
08/06/2016 141.91 107 131.94 124 98.78 142
15/06/2016 14121 1.23 149.00 136 172.92 1.40
22/06/2016 129.33 115 104.75 116 103.12 215
29/06/2016 90.53 1.20 99.88 124 107.35 112
06/07/2016 62.94 138 56.87 126 59.16 144
13/07/2016 67.43 1.10 64.64 114 58.95 114
20/07/2016 108.52 118 106.93 130 106.68 136
27/07/2016 70.70 117 60.73 115 95.08 176
03/08/2016 80.89 110 82.46 1.06 75.42 1.08
10/08/2016 68.67 104 82.90 116 56.93 121
17/08/2016 98.02 112 125.72 1.26 7212 115
24/08/2016 45.70 152 3352 117 31.90 144
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Table 7. Parametres estimated by Lloyd’s mean crowding index for spatial distribution of nymph of A. pistaciae in
three canopies (up, middle and down) of pistachio tree

Up Middle Down
Date = I3 = I3 X P
0410572016 20.94 117 75.94 224 20.67 1.04
11/05/2016 123.30 153 125.90 1.40 115.27 143
18/05/2016 123.70 167 168.94 156 159.54 154
25/05/2016 100.45 139 138.32 151 62.93 147
01/06/2016 142.34 180 91.29 138 67.37 141
08/06/2016 64.48 1.20 7121 125 52.23 137
15/06/2016 79.69 165 45.26 133 43.29 141
22/06/2016 11811 137 128.79 177 131.32 132
20/06/2016 13332 160 119.37 169 90.19 135
06/07/2016 53.63 1.28 46.29 116 4635 130
13/07/2016 39.58 112 50.58 119 45.75 1.28
20/07/2016 83.72 135 82.08 132 88.33 1.60
27/07/2016 99.65 1.42 112.76 158 88.33 1.60
03/08/2016 128.65 145 112.43 144 68.87 1.46
10/08/2016 10212 142 65.96 121 4115 1.30
17/08/2016 110.04 1.39 11185 135 7191 177

24/08/2016 193.44 2.24 106.35 1.40 89.21 1.90
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