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INTRODUCTION

The citrus is one of the most important fruits in the world. In Egypt, the
cultivated area is estimated by 518,694 Fadden produced 3,980,151 ton, average
produced 9.54 ton per Fadden (In 2012). Citrus cultivations are centered in two
large geographic regions, which are the fertile delta area and newly reclaimed land.
The citrus red mite, Panonychus citri (McGregor) (Acari: Tetranychidae) is one of
the most important pest that attacks citrus trees and distributed worldwide. This mite
attacks more than 80 species of plants, including citrus, rose, almond, pear, castor
bean, and several broadleaf evergreen ornamentals (Gotoh & Kubota 1997; Bolland
et al., 1998; Zhang, 2003; Childers et al., 2007). All moving stages of this species
feed on citrus leaves causing grayish or silvery spots which known as white stippling
injury (Knapp et al., 1996). P. citri and other factors such as drought may cause
heavy leaf drop, resulting loss of photosynthetic tissue that likely lead to twig dieback
and fruit drop (Kranz et al., 1977; Tan et al., 1989; Knapp et al., 1996 and Childers et
al., 2007). In Alabama, P. citri is also an important pest of Satsuma mandarin (Citrus
unshiu Marcovitch) (English & Turnipseed 1941, Fadamiro et al., 2007, 2008). This
mite species prefers sweet oranges as a host plant followed by lemon, clementine and
hybrids that affected equally (Izquierdo et al., 2002). This study aims to throw more
light on the population fluctuation of P. citri on three citrus species during two
successive years, consequently determine the relation between Temperature, relative
humidity and population.
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MATERIAL AND METHODS

Experimental design:

The study was conducted on citrus species namely Lemon (Citrus limon L.),
Sweet Orange and naval Orange (Citrus sendonensis L.) in Abo-Galeb region at Giza
Governorate. Twenty trees from each species were chosen in the same locality and
kept free from any chemical application. Monthly samples were taken including
leaves and fruits from each species mentioned above and individually bagged in
tightly-closed plastic bags and transported the same day to the Fruit Acarology
Department, Plant Protection Research Institute (PPRI), Agricultural Research Center
(ARC). The samples were examined in the laboratory by the aid of Stereomicroscope.
Number of mite per twenty leaves (upper, lower surface) and 5 fruits were recorded.
Population fluctuation of mite was studied during two successive years from
November, 2013 to October 2015.

Weather factors:

The temperature and the relative humidity previously prevailed in Giza
Governorate was obtained from the Meteorological Magazine.

Statistical analysis:

Simple correlation was carried out to clear up the relationship between
prevailing weather factors (temperature and relative humidity) and the population of
the citrus red mite P. citri.

RESULT AND DISCUSSION

Population fluctuation of Panonychus citri (McGregor) on lemon trees (Citrus
limon):

Data in Tables (1&2) and Figs. (1&3) demonstrated that, the red citrus mite,
Panonychus citri (McGregor) has one annual peak in March during two successive
years (November 2013 / October 2014 & November 2014 / October 2015). The
monthly total numbers of mite were 244 and 184 individual at average temperature
19 and 18.8 °C and average relative humidity 52 and 56.06 % during two successive
years, respectively.

Table 1: Population fluctuation of P. citri on Citrus species at Giza Governorate during period
(November 2013 to October 2014).

Date of No., of mite per sample Weather factors
inspection Lemon Navel range | Sweet orange | Mean temp. | Mean RH %
November 72 84 30 20.83 52
December 158 60 18 14.49 51
January 170 70 12 17.7 48
February 206 105 20 16.4 52
March 244 180 60 19 52
April 102 260 90 22.8 53
May 72 98 55 26.1 52
June 54 70 15 28.5 54
July 30 39 7 29.1 54
August 10 5 5 29.9 55
September 40 10 3 28.5 54
October 56 30 10 24.2 55
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Table 2: Population fluctuation of P. citri on Citrus species at Giza Governorate during period
(November 2014 to October 2015).

Date of No., of mite per sample Weather factors
inspection Lemon | Navel orange | Sweet orange | Mean temp. | Mean RH %

November 28 34 20 19.6 65

December 56 20 10 16.5 67.9
January 80 25 2 13.6 57.93
February 142 44 26 14.8 55.96
March 184 105 56 18.8 56.06
April 50 167 66 20.8 48.4
May 40 110 30 25.7 47.61
June 30 90 20 26.91 51.7
July 25 32 15 29 55.03
August 15 5 6 31.4 5245
September 36 10 4 30.02 51.53
October 46 27 18 25.7 58.81
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Fig. 1: The population of Panonychus citri in 2013/2014 at Giza governorate.
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Fig. 2: The mean temperature degree and the mean relative humidity 2013/2014 at Giza governorate.
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population of panonychus citri in 2014/2015
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Fig. 3: The population of Panonychus citri in 2014/2015 at Giza governorate.

The population of P. citri was gradually increased in number from November
until reached to the highest number in March and gradually decreased in number
from April to August and then began to increase again from September to October
during two successive years. The monthly total numbers of mites were72, 158, 170,
206, 244, 102, 72, 54, 30, 10, 40 and 56 individual at average temperature 20.83,
14.49, 17.7, 16.4, 19, 22.8, 26.1, 28.5, 29.1, 29.9, 28.5 and 24.2 °C and average
relative humidity 52, 51, 48, 52, 53, 52, 54, 54, 55, 54 , 54 and 55% in November,
December, January, February, March, April, May, June, July, August, September and
October in the first year , respectively. In the second year, the monthly total numbers
of mite were 28, 56, 80, 142, 184, 50, 40, 30, 25,15, 36 and 46 individual at average
temperature 19.6, 16.5, 13.6, 14.8, 18.8, 20.8, 25.7, 29.9, 29, 31.4, 30.02 and 25.7 °C
and average relative humidity 65, 67.9, 57.9, 55.9, 56.06, 48.4, 47.61, 51.7, 55.03,
52.45, 51.43 and 58.81 % in November, December, January, February, March, April,
May, June, July, August, September and October, respectively.

The correlation coefficient between the red citrus mite P. citri population and
average temperature & average relative humidity clearly recorded in table (3)which
showed negative correlation between number of mites and average temperature
during two successive years while, positive correlation was recorded between mite
population and average relative humidity during two successive year , respectively.
Population fluctuation of Panonychus citri (McGregor) on navel orange trees
(Citrussinensis L.) osb.)

Data in Tables (1&2) and Figs. (1&3) explained that, P. citri has one annual
peak in April during two successive years (November 2013/ October 2014
&November 2014 / October 2015). The monthly total numbers were 260 and 167
individual at average temperature 22.8 and 20.8. °C and average relative humidity 53
and 48.4 % during two successive years.

The population of P. citri was fluctuated according to temperature and relative
humidity changes during two years where the numbers of mite began with moderate
numbers in November and decreased in December then, gradually increased from
January until reached to the highest number in April and return to decrease again
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from May to August. Finally, the population increased again from September to
November during two successive years. The monthly total numbers of mite were 84,
60, 70, 105, 180, 260, 98, 70, 39, 5, 10 and 30 individual at average temperature
20.83, 1449, 17.7, 16.4, 19, 22.8, 26.1, 28.5, 29.1, 29.9, 28.5 and 24.2 °C and
average relative humidity 52, 51, 48, 52, 53, 52, 54, 54, 55, 54 , 54 and 55% in
November, December, January, February, March, April, May, June, July, August,
September and October in the first year , respectively. In the second year, the
monthly total numbers of mites were 34, 20, 25, 44, 105, 167, 110, 90, 32, 5, 10 and
27 individual at average temperature 19.6, 16.5, 13.6, 14.8, 18.8, 20.8, 25.7, 29.9, 29,
31.4, 30.02 and 25.7 °C and average relative humidity 65, 67.9, 57.9, 55.9, 56.06,
48.4,47.61,51.7,55.03, 52.45, 51.43 and 58.81 % in November, December, January,
February, March, April, May, June, July, August, September and October,
respectively.

Statistical analysis in Table (3) showed that the population of P. citri was
negatively correlated with average temperature and average relative humidity during
two successive years.

Population fluctuation of Panonychus citri (McGregor) on sweet orange trees
(Citrussinensis (L) osb.)

Data in Tables (1&2) and Figs. (1&3) explained that, P. citri has one annual
peak in April during two successive years. The monthly total numbers were 90 and
66 individuals at average temperature 22.8 and 20.8 °C and average relative humidity
53 and 48.4 % in the first and second year, respectively. The population was appear
with moderate numbers in November and decreased from December to reach to the
lowest number in January then return to increase again from February until reached to
the highest number in April and finally, the population decreased from May to
September and began to increase in October during two successive years. The
monthly total numbers were30, 18, 12, 20, 60, 90, 55, 15,7, 7, 5, 3 and 10 individual
at average temperature 20.83, 14.49, 17.7, 16.4, 19, 22.8, 26.1, 28.5, 29.1, 29.9, 28.5
and 24.2 °C and average relative humidity 52, 51, 48, 52, 53, 52, 54, 54, 55, 54 , 54
and 55% in November, December, January, February, March, April, May, June, July,
August, September and October in the first year , respectively. In the second year, the
monthly total numbers of mites were 20, 10, 2, 26, 56, 66, 30, 20, 15, 6, 4 and 18
individual at average temperature 19.6, 16.5, 13.6, 14.8, 18.8, 20.8, 25.7, 29.9, 29,
31.4, 30.02 and 25.7 °C and average relative humidity 65, 67.9, 57.9, 55.9, 56.06,
48.4,47.61,51.7,55.03, 52.45, 51.43 and 58.81 % in November, December, January,
February, March, April, May, June, July, August, September and October,
respectively.

Statistical analysis recorded in Table (3) showed negative correlation between
population of P. citri and average temperature and average relative humidity was
existed during two successive years, respectively.

Table 3: Simple correlation values of some climatic factors in relation with number of P. citri on
Citrus species in Giza Governorate during period (2013/2014 and 2014/2015).

Citrus species
Factors Lemon Navel orange Sweet orange
First year | Second year | Firstyear | Second year | Firstyear | Second year
Mean temp. -0.86043 -0.62982 -0.37046 -0.13247 -0.26695 -0.22117
Mean R.H.% 0.412419 0.1002 -0.24872 -0.53039 -0.37799 -0.33881
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Fig.4: The mean temperature degree and the mean relative humidity 2014/2015 at Giza governorate.
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