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Fig. 1- Relation between sampling duration by the electronic D-Vac and number of collected insects
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Table 1- Comparison sweeping net and electronic D-Vac for sampling of adult population of grape leafthopper

Sampling method X Variance (S 2 ) X c RV RNP
Electronic D-Vac 11.87 4.94 0.7 8 5.95 2.1
Sweeping net 8.89 27.61 1.66 16 18.67 0.33
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Fig. 2- Comparison of sweeping-net RVs in different levels of population of grape leafhopper in two studied vineyards
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Fig. 2- Comparison of electronic D-Vac RVs in different levels of population of grape leathopper in two studied vineyards
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Table 3- Comparison of 3 sampling methods of different nymph instars of the grape leafthopper

Nymph stage Sampling methods Mean Standard deviation
Using magnifier 1.11 1.05
1" instars Washing method 0.1 0.84
Electronic D-Vac 0.15 0.52
Using magnifier 1 1.15
2" instars Washing method 0.5 0.53
Electronic D-Vac 0.3 0.39
Using magnifier 1 1.67
3™ instars Washing method 1.3 0.68
Electronic D-Vac 0.7 0.42
Using magnifier 1.5 1.35
4™ instars Washing method 1.8 0.87
Electronic D-Vac 1 0.61
Using magnifier 1.9 1.14
5™ instars Washing method 2 1.1
Electronic D-Vac 1.2 0.51
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Table 4- Linear regression models of mean crowding (dependent factor) on mean number of adults and nymphs of grape

leafthopper
Development stage Sampling methods P ESE a+SE 7?2
Electronic D-Vac 01362 0.64 1 0.815 92
Adult . 3k
Sweeping net 0.1% 123 0.28 % 0.376 95.9
Using magnifier 0.01 % 1.49 001 %1 98.2%*
Nymph Washing method 0.031t 1.57 0.04 % 1.18 99.5%*
Electronic D-Vac 0.002+ 2.1 0.001 + 0.998 94.9%*

** significantly difference at P<0.01
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Table 5- Number of samples need for correct evaluating of adult and nymph of grape leafthopper by different sampling methods

Development stage Sampling methods Number of samples need (n) K
Adults Electronic D-Vac 16 17.96
Sweeping net 10 20.28
Using magnifier 29 8.087
Nymphs Washing method 29 6.64
Electronic D-Vac 30 3.92
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Comparison of several sampling techniques to estimate population
densities of the grape leafthopper
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Abstract

Several sampling techniques including sweeping net, D-Vac traps for adults and three different
methods of nymph counting (direct count, leaf washing and suction method) were compared in two
vineyards in Isfahan, in 1996-1997. Adult grape leathopper were sampled weekly by sweeping net
(10 sample per vineyard) and D-Vac apparatus (10 samples per vineyard each sample unit
consisted of 3 minutes suction). Number of nymphs was recorded weekly on leaves. Sample unit
was three leaves per tree taken from three strata in the vine canopy of 10 trees. Two parameters
including relative variation (RV) and relative net precision (RNP) were used for comparing the
sampling methods. Results showed that the best duration time of sampling unit to catch adults was
120-180s by D-Vac. Sweeping net (RV=:18.87 and RNP=2.88) was more suitable than D-Vac in
IPM sampling program for the method using D-Vac apparatus. D-Vac was more suitable for
studying the adult population fluctuations because of a minimum RV during the season. But its
sampling costs was more than other methods. Washing method (RV= 2.9 and RNP= 13.3) was
more suitable than direct counting and vacuum in IPM sampling program for nymphs. All three
methods were suitable for ecological studies of nymphs but their efficiencies were different for
different nymph instars.
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