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Figure 1. Geographical location of studied areas in Iran and Fars and Hormozgan Provinces (Google Earth,

2013)
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Table 1. Geographical and climatic characteristics (2009 and 2010) of the study area (Meteorological Bureau of

Fars and Hormozgan Provinces)

. o Areas
Geographical a.nd.cllmatlc Ghir o Flaji Zarin
characteristics Forg Karzin abad dasht Darab  Jahrom Farashband
Altitude (m) 895 767 933 1029 1098 1082 779
Longitude © 55.12 53.02 55.54 5425 5417 5332 52.06
Latitude © 28.17 28.29 28.19  28.21 28.47  28.29 2848
Min. average temperatures (°C) 18.7 14.6 15.2 14.5 12.8 12.6
Max. average temperatures (°C) 324 31.6 31.0 30.1 29.9 30.9
Average temperatures (°C) 25.6 24.5 23.1 22.3 21.3 21.8
Absolute min. temperatures (°C) -1.2 -1.4 -1.5 -5 -3.5 -3.8
Absolute max. temperatures (°C) 47.8 459 45.7 45.4 44.6 46.4
Min. relative humidity (%) 23.0 - 166 203 227 21.7
Max. relative humidity (%) 51.8 86.1 49.5 579 66.5 71.1
Average relative humidity (%) 37.4 53.6 33 38.3 44.6 47.7
Average rainfall (mm) 264.0 254.1 287.4  295.6 355.5 238.7
Average evaporation (mm) 2972.8 3028.0 2845.7 2439.0 2490.1 2384.5
Average sunshine hours (h) 3446.1 3361.7 3431.6 3486.8 3332.1 2957.3
Number of frost days (day) 3.0 - 4.0 2.5 16.5 12.5

bf&ﬁ)@é‘j))\fﬁtmef—ub.&&’L&QTQJ;éaﬁ)QWﬁ)JAAAL;w)ngLbﬁn.h—" J}b
Table 2. Measured variables in date palm groves and their quantification as influencing factors on population

density of dubas bug
Variable name Quantification of variables Variable in
model

Variety Name of the variety” x1
Type of irrigation Flood 1, drip 2 x2
Irrigation period days x3
Petiole pruning Yes 1,n00 x6
Offshoot pruning Yes 1,n00 x7
Date palm age years x10
Date palm height Based on meter x11
Date palm intervals Based on meter x12
Animal fertilizer Yes 1,n00 x13
Chemical fertilizer Yes 1,n00 x14
Pesticide application in previous year Yes 1,n00 x15
Mixed cultivation with citrus Yes 1,n00 x16
Date palm varieties mixed Yes 1,n00 x17
Mite population Scale from O (no population) to 3 (high population) x19
Scale population Scale from 0 (no population) to 3 (high population) x20
Severity of weed Scale from 0 (no pollution) to 3 (sever pollution) x21
Number of bunches Number of bunches x22
Bunch covering Yes 1,n00 x23
Bunch sparse Yes 1,n00 x24
Bunch arrangement Yes 1,n00 x25
Number of offshoots Number of offshoots x26
Mountain or wall around the garden Yes 1,n00 x27
Collecting the pruned leaves Yes 1,n00 x28
Garden situation Surrounded by other gardens 1, single garden 0 x29
Yellow wasp population Scale from 0 (no population) to 3 (high population) x30
Number of leaves Number of leaves x31
Herbicide application Yes 1,n00 x32
The presence of permanent workers Number of workers x33

“In most regions, there were only one or two dominant date palm varieties, therefore this variable considered as a
dichotomous variable and analyzed by Pearson correlation.
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Table 4. Correlation coefficients (percentage) between dubas bug density in different regions and crop
management variables

Variables Forg Farashband Hajiabad Jahrom Darab Zarindasht
x1 -23 -56 -39 79% 62
x2 23 24
x3 -72% -93%* -53 -37 -24 -87
X6 -15 -34 43 -7
X7 -38 18 -33 25 -7
x10 5% 69%* -58 38 -3
x11 69* 59 24 1 -2 -5
x12 ST
x13 -8 64* 23 48 19
x14 -23 64* 23 48 19
x15 -34 -55 -7
x16 4% 25 24
x17 -31 13 -45 89k* 8g**
x19 -40 -38
X20 -66* -30 -1
x21 8gH* 71%* 67* -12 -26
x22 1 51 26 51 20 46
x23 -65
x24 -8 -61
x25 30
x26 34 29 53 -8 5 -20
x27 46 50 -10 89k* -2 -42
x28 1 2 -46 -7 24
x29 30 20
x30 79%* 11 -21 76%*
x31 54 59 9 62 33 59
x32 -46 -7
x33 79%

* and ** Correlation is significant at the 0.05 and 0.01 levels, respectively.

X1= Variety, x2= Type of irrigation, x3= Irrigation period, x6 = Petiole pruning, x7= Offshoot pruning, x10=
Date palm age, x11= Date palm height, x12= Date palm intervals, x13= Manure, x14= Fertilizer, x15=
Pesticide application, x16= Mixed cultivation with citrus, x17= Date palm varieties mixed, x19= Mite
population, x20= Scale population, x21= Intensity of weed, x22= Number of bunches, x23= Bunch covering,
x24= Bunch thinning, x25= Bunch arrangement, x26= Number of offshoots, x27= Wall around the orchard,
x28= Collecting the pruned leaves, x29= Orchard situation, x30= Yellow wasp population, x31= Number of
leaves, x32= Herbicide application, x33= The presence of permanent workers

P o3 5 yeibisls Aoy o g sldae of e 4y 0l C‘J*‘""&L"J”"‘f Jsd
Table 5. Extracted factors with eigenvalues, percentage of variance and cumulative percentage
Factors Eigenvalues Percentage of variance Cumulative percentage

1 4.29 20.45 20.45
2 3.326 15.83 36.29
3 2.17 10.34 46.64
4 1.86 8.87 55.51
5 1.53 7.31 62.82
6 1.29 6.16 68.98
7 1.19 5.70 74.68
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Table 6. Loaded variables on each factor and their scores extracted from rotated matrix

Factors Variables

Scores of loaded variables

Irrigation period -0.794
Date palm height 0.781
1 Number of leaves 0.732
Mixed cultivation with citrus  0.721
Date palm age 0.662
Type of irrigation -0.791
) Pesticide application -0.727
Scale population 0.663
Number of offshoots 0.592
Manure 0.809
3 Offshoot pruning 0.793
Chemical fertilizer 0.707
Wall around the garden 0.737
4 Yellow wasp population 0.613
Date palm intervals -0.515
5 Collecting the pruned leaves  0.816
Intensity of weed -0.720
Mite population -0.776
6 Number of bunches 0.487
Date palm varieties mixed 0.473
7 : Orchard situation 0.909
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Table 7. The result of multivariate regression model using Enter method for detecting the effect of 7 factors

resulted from factor analysis on population density of dubas bug

Unstandardized

Standardized

T-

Model coefficients coefficients (Beta) statistic Sig.
Intercept 4.596 11.607 0.000
1* factor: Irrigation period, Date palm height,
Number of leaves, Mixed cultivation with citrus, 1.276 0.359 3.184 0.003
Date palm age
2" factor: Type of irrigation, Pesticide application,
Scale population, Number of offshoots 0247 -0.070 -0.618 0.541
rd . . .
3 .f'flctor. Manure, Offshoot pruning, Chemical 0.188 0.053 0.469 0.642
fertilizer
th .
4 factgr. Wall around.the garden, Yellow wasp 1658 0466 4139 0.000
population, Date palm intervals
th . . .
i}eizctor. Collecting of pruned leaves, Intensity of 1332 0374 3323 0.002
th g .
6" factor: Mlt? p.opulgtlon, Number of bunches, 0.681 0192 1701 0.098
Date palm varieties mixed
7" factor: Orchard situation 0.562 0.158 1.403 0.169
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Abstract

The dubas bug, Ommatissus lybicus Bergevin, is one of the most important pests of date palm,
Phoenix dactylifera L. in several countries in the Middle East such as Iran and North Africa. In this
study, the effect of climatic and crop management factors were investigated on the density of dubas
bug in north of Hormozgan and south of Fars Provinces during 2010-2011. Correlation and factor
analysis were used to determine the relationship between dubas bug density and management factors.
Correlation analysis between pest density and management variables showed that in most studied
regions, there were positive correlations with variables such as age and height of date palms, mixed
cultivation with citrus, application of fertilizers, yellow wasp (Vespidae) population, intensity of
weeds and number of date palm leaves, and negative correlations with variables such as irrigation
period, application of pesticides, mites and scale population and distance between date palm stands.
According to the results of factor analysis, seven factors explained 74.68 percent of total variance. To
evaluate the impact of these factors on the population density of dubas bug, the multivariate regression
was used. The results showed that the factor which included variables such as wall around the palm
orchards, yellow wasp population and distance between date palms had the most contribution to
prediction of dubas bug density. The second and third most contributing factors in prediction of pest
density were factors which included variables such as collecting the pruned leaves and intensity of
weeds, and variables such as irrigation period, age and height of date palm, number of leaves and
intercropping with citrus, respectively.The highest nymphal density of the pest on date palm leaflet
was observed in Farashband followed by Forg, Hagiabad and Jahrom regions, respectively. Among the
weather factors, hourly solar radiation and relative humidity had negative and positive association with
dubas bug density, respectively.
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