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Effects of climatic stress on the severity of date palm fruits pests and diseases damages

Latifian Masoud
Associate Professor Agricultural Research, Extension and education organization, Horticulture science Research
Institute
(Received: October 7, 2019 - Accepted: January 25,2020 )

ABSTRACT

Fruits dropping, the lesser moth (Batrachedra amydraula Meyrick), spider mite (Oligonychus afrasiaticus
McGregor), Date bunch fading, and Date palm inflorescence rot diseases (Mauginiella scaettae Cavara) are
important injurious factors of the date palm. This research was carried out in the Abadan region from 2005 to 2014
to study the effects of temperature and humidity stresses on injury severity and simulation of date palm damages
prediction model. Four different date palm orchards from four villages were selected and sampled monthly for the
percentage of the date fruit damage until harvest. Climatic data were obtained from the Abadan meteorology
station. Multivariate regression, thermal, and humidity models were used to design the system. Results showed
that fruits dropping, the lesser moth, spider mite, Date bunch fading, and Khamedje diseases damages reached
maximum at the months of April, June, July, September, and April, which coincided with the phenological stage
of the Hababok, Kimri, Khark, turning Khark into Rotab, and Hababok, respectively. The damage of these factors
started at temperature 21.4, 21, 26.7, 30.2, and 21.4 °C and relative humidity 14.7, 20, 14.7, 21.3, and 27.9
gradually increased to 40.9, 36, 50, 50, and 37.6 °C, respectively. Forecasting model of damage factors has been
significant at levels of 1, 5, 5, 5, and 5 percent, respectively. All of the forecasting models had a coefficient higher
than 0.7 and the detection error less than 25 percent. Among the meteorological indices, relative humidity and
rainfall had the most influence on the variations in the severities of damages.
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Table 1. Climatic parameters examined in the forecast models

Abbreviation Abbreviation
Factor Factor
parameter parameter
Average spring temperature X1 Total winter rainfall of last year X7
Average summer temperature Xz Total spring rainfall Xig
Average ergee); rtemperatures last X5 Total summer rainfall X1
Average aut;r;war; temperature last X, Number of Rainy Months Xon
Average temperature last year Xs Total rainfall in February X
The maximum temperature of Xs Total rainfall in March X2z
February of last year
The maximum temperature of March X, Total rainfall in April Xos
of last year
The maximum temperature of the X Average relative humidityof last X
year 8 year 2
The highest temperature of the X Average humidity the most X
warmest month of the year o humid month of the year %
Minimum temperature of the coldest X Average humidity the deriest X
month of the year 10 month of the year %
temperature of the warmest month of Average humidity of last year
X11 X27
the year autumn
temperature of the Lowest rainfall Average relative humidity in last
X12 - X28
month of the year year winter
Rain of last year Xiz Average spring relative humidity Xag
The rainfall of the highest rainy X Average summer relative X
month of the year 1 humidity %
The rainfall of the lowest rainy Average humidity of February
X15 X31
month of the year last year
Total rainfallof last year X Average hu?e'g:ty March of last Xa2
Average April Humidity X3
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Figure 1. Seasonal fluctuations of date fruit injuries during the years 2005
to 2015 in Abadan region
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Table 2. Fitting temperature relationship models to injury factors

Damaging factor Models R Predicted R2  Adjusted R2  Mse
Gompertz 0.81 0.76 0.56 2.48
Logestic 0.84 0.79 0.59 3.45
fruit Shedding Richard 0.76 0.71 0.53 331
Monomolecular  0.82 0.77 0.57 221
Weibull 0.85 0.80 0.59 1.83
Gompertz 0.84 0.79 0.59 0.06
Logestic 0.86 0.81 0.60 0.06
The lesser moth Richard 0.72 0.67 0.50 0.04
Monomolecular  0.82 0.77 0.57 0.81
Weibull 0.73 0.68 0.51 0.92
Gompertz 0.58 0.54 0.40 2.09
Logestic 0.46 0.43 0.32 212
Spider mite Richard 0.59 0.55 0.41 2.14
Monomolecular  0.64 0.60 0.45 1.06
Weibull 0.63 0.59 0.44 3.74
Gompertz 0.46 0.43 0.32 3.22
Logestic 0.68 0.64 0.47 2.23
Bunch fedding Richard 0.49 0.46 0.34 411
Monomolecular  0.51 0.48 0.36 331
Weibull 0.43 0.40 0.30 3.37
Gompertz 0.54 0.51 0.38 2.35
Logestic 0.59 0.55 0.41 2.14
Inflorescence rot Richard 0.71 0.67 0.49 34
Monomolecular  0.71 0.67 0.49 0.77
Weibull 0.67 0.63 0.47 4.67
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Table 3. Fitting humidity relationship models to injury factors

Damaging factor Models R Predicted R2 Adjusted R2 Mse
Quadratic 0.49 0.46 0.34 4.63
fruit Shedding Saturation growth 0.69 0.65 0.48 2.98
Linear 0.43 0.40 0.30 5.78
Quadratic 0.69 0.65 0.48 9.63
The lesser moth Saturation growth 0.72 0.67 0.50 9.57
Linear 0.48 0.45 0.33 10.69
Quadratic 0.61 0.57 0.42 3.93
Spider mite Saturation growth 0.65 0.61 0.45 3.52
Linear 0.49 0.46 0.34 4.64
Quadratic 0.56 0.52 0.39 0.95
Bunch fedding Saturation growth 0.67 0.63 0.47 0.81
Linear 0.48 0.45 0.33 117
Quadratic 0.64 0.60 0.45 0.89
Inflorescence rot Saturation growth 0.71 0.67 0.49 067
Linear 0.53 0.50 0.37 1.14
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Figure 2. Correlations between climate indices with significant relationship and severity of injury factors
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