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Abstract:The present investigation was
conducted at Shandaweel Agricultural
Research Station, Sohag Governorate in
three successive years 1999, 2000 and
2001 to study the seasonal fluctuation of
Bactrocera zonata (Saunders). Traps
baited with 2% diamonum phosphate
used (o caught the peach fly. Through
the year, in 1999 the caughted fly
conccntrated at  August, September
month and October, while in rest of the
year the flies disappeared or in few
numbers. The same trend mostly had
occurred in the second (2000) and third
(2001) years.

The prevailing weather factors

varied in its significant during the three
year, but the efficiency of these factors
were maximum temperature came first,
minimum  temperature and relative
humidity came second or third in its
efficiency.

Through the three years of the study
peach fly have two generations per year
the first generation begin in August and
ended in  September. The second
generation began in September and
ended in November, the generation time
about 42 days. The host fruit which
generations built up were mango, guava
and citrus fruits.

Introduction

The peach fruit fly, Bactrocera
zonata (Saunders) directly infests a
wide range of fruits and also a few
vegetables in India. Also, in
Pakistan and South-East Asia,
Citrograph (1984), and the survey in
Bangkok area of Thailand showed
that Dacus zonatus infested fruits of
singapore almond, guava and rose
apple, these finding showed that B.
zonata had become one of the major
pests of fruits in Thailand (Tigvatan
and Arreekul, 1984).

In Pakistan B. zonata adult fly
were at their peak during fruit
maturation in June Qureshi er al.
(1991). In India traps baited with
methyl  eugenol and malathion
captured males from the 2™ week of
Aril until the 2™ week of November
during 1986 and 1987. Peak adult
activity occurred during the 3" week
of June on apricot, the 4" week of
June on plum and the 2™ week of
July on peach. Gupta et al (1990).
Dacus zonatus were found in traps
near an international agport in
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Califorma 1n March 1984 Bemg a
polyphagous pest, with reprodnctive
potential, wide climatic tolerance
and overlapping of gencration, its
managements 1s  rather  difficult
Agarwal and Kumar (1999). The
ann of this investigation is to clanfy
thc occurrence and abundant flies
(arough the three vears of study with
relanon 1o the prevailing weather
lactors in upper Egypt.

Matertals and Methods

The cxpenment were carricd out
in an area about 3 feddan cultivated
with peach, (£runs persica), guava
(sicdivm guajava), mango
{(Mangifera indica), Tigs (Ficus
carcia), mandarin (Citrus sinensiy)
and swecl orange (Clitriy sinersis) at
Shandawec! farm Sohag
Governorate upper Lgypt during the
three successive  vears 1999-2000
and 2001

Seven glass Mcephil traps baited
with 2% diamonwum phosphaic to
attract  the adult of Bactrocera
zonata were hanged 1.5 m highina
shadow place of the trees and
distribuied randomly. The lure were
renewed weekly and trapping flies
were  also  recorded  at  weekly
mtervals,

Statistical analysis were done as
a  nulu-regression  analysis  as
described by Steel and Torrie,
(1980}, Meteorotogical data were
obtained from the metcorological
Poltin  of Agreulture Research
Center

Resnlts and Discussion

Data represented wn Tabics 1. 2
and 3 indicated that the annual totals
of peach frmt flv. B zonaia
caughted by using glass Mcphil
traps baited with 2% diamonium
phosphaic during  the  three
successive years of the studv were
1961, 2032 and 795 {hcs.

Figures 1. 2 aud 3 illustrate, the
relation  botween  log  {x+1) of
weekly  trapped  files and  the
prevailing  (maxunum, numnium}
temperaturc and rclative humidity

1- The
1999.
Tablc (1) show that the flics
began to appear at June with 5 flics
formed 0.26% (rom the total annual
catch, Julv 4 flies formed .2% from
the total catch The catch of August
was 433 NMics lormed 23 2%, while
in September the flics catch reached
its maxamum 844 thics formed 43%
from the tolal annual catch, after that
the eatch become 643 flics during

first vear of the sindy,

October  formed 32.79% from the
annual  catch. Nowcmber  and

December catch were 4 and 6 fhes

formed (.2 aud ©.31% from the
annual catch.
The aboye mentioncd date

mdicate that the B zonata flies
found with high density during
August, Scptember and Octoher and
disappeared completely  durning
January, Fcbruary, March, April and
Junc,
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Fig. (1): Seasonal abundance of 8. zonata as indicated by total catch of 7
Mcphail traps at first year (January to December 1999) above presentetion
for the weather records at the same period.
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Table (1) - Monthly adult catch of B. zonata during 1999

I Adult catch Temperature °C ‘
- Months RH% :
| catch | % from the total | Max. Mini. | Mean
Jan. 99 | 0 0 19.08 | 583 | 1246 | 6326
b e 0 0 2014 [ 703 1 1409 1 5968
" March 0 v 2479 [ 775 | 1627 | 6040 |
i Apnl | 0 0 3075 | 1275 1 2175 | 35.09
.;_ May 0 0 3494 | 1809 | 26.22 | s50.11 |
| June 5 0.26 3333 | 1881 | 2607 © 5547 |
" Tuiy 4 02 13528 | 1996 | 2762 | 6033
| August 435 ] 2320 T3363 | 2667 | 3015 [ 38.00 |
- Sept. | 844 43 00 2630 | 2317 2974 | 4409
| Ociober 643 3279 052 [ 2021 [ 2537 | 3699 =
Nov. | 4| 02 203 086 | 1615 | 3279
| " D, G 0.31 |
Total | 1961 100 ;
Table (4) declared that there isa  humidity responsible tor 6 4666%

hughly significant corrclation
between the  caughted number of
flics and the maximum temperature,
no-significant  correlation  with
ML AT temperature  and a
nepalive non-significant correlation
with relative humidity.

Table (4) represent that the three
weather factors are responsible for
35.97% to the change occur on the
flics density  The maximum
temperature 15 the  first factor m
clficiency responsible for 28 9684%,
while the second factor 15 relative

and the third factor 1s the minimum
temperature responsible for
0.3361% from the change in flics
density.

2- The second vear of the study,
2000,

The caichcs  obtained were
represcnted 1n Table (2) and the
climatic rceords prevailed dunng the
period was shown n the same table,
The whole records are illustrared in
Figure (2) 1t can be noticed fromn
Table (2) that the flies catch over all
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the wvear 2032 flies. The flies
disappeared  completely  dunng
February, May, June, July and

December, while dunng January,
March and Apnl the flies catch are
in few numbers consisting 1.64%
from the total annual catch. The
numher of flies increased gradually

in August 30 flies formed | 48%,
September 623 flics formed 30.66%,
while at October the catech of flies
reached its maximum 1252 flics
formed 6@ 11% from the total catch.
The catch of November decreased
agan to 112 flhies formed 5.51%
from the total catch.

"Table (2) Monthlv adult catch of B. zonata using during 2000

, { Adult catch Tewperature °C _ i
| Months | _ ' — — RH% |
. , catch | % tromthe total | Max | Mini. | Mean J
| Jan 2000 | 2 0.01 1185 933 T 1059 | 6424 |

‘ Feb 0 0 2147 { 572 | 1358 | 6211

L March 5 025 2646 | 771 | 1709 | 5778
Apul 8 0.39 3367 1 1627 | 2497 | 63.06 |
\ May 0 0 334 [ 15.69 2477 | 50327

June - 0 0 40 15 [ 24.14 [ 32.15 | 52.17

Jolv 0 0 4029 [ 23.05 ] 3212 | 55.03
August | 30 | 148 | 3398 | 2568 | 2983 | 60.16 |
Sept. XN 30.66 3493 124341 2964 [ 5034 |

' October | 1252 61.61 3223 | 1842 ] 2533 | 4657
Nov 112 5.5] 2749 | 13.07 | 2028 | 4369 |

C Dee. |0 0 2482|1095 1789 | 4495
‘ Total | 2032 100 = ;
;' | _ i
Table (4) show thai the sigmificant corrclation with relative

correlation berwecn catch flics and
waximum temperature was highly
significant, whure a positive non-
significant with minimum
temperalure and a negative non-

hoinidity  The  prevalling weather
factors, maximum, minimum
temperaturc  and relative humidity

arc responsible for 39.4% from the
changc happened on population of
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Fig f2}. Seasonal sbundance of 5. zonala as indicated by tolal catch of 7

Mcphail traps at second year (January lo December 2000) above

presentetion for the weather records at lhe same period.
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tlies. The first factor in cfficiency is
maximum temperature responsible
for 36.529%., the second factor
elfficicncy 18 minimum temperature

"Table (3} Monthiyv adult catch of B. zonata duning 2001,

responstble for 1.5767% aud the
third factor in efficicncy was relative
humidity responsible for | 2953%

. Adult catch Temperaturc °C | |
| Months R % ;
catch '1 % from the total | Max | Mini. | Mean
’jan 2001 T 4 0.50 2430 | 909 | 1670 | 4432 |
| Teb 10 1.23 2460 | 885 | 1673 | 3793
“Maxch | 6 0.76 FG6T T 1347 [ 2154 | 4407 |
[ Apnl 6 076 3340 | 1523 | 2432 | 3923 |
L M 15 1 64 3638 1 1892 12765 | 44 3
e | o0 10 778 | 3107 2940 | 4686
T ay 0 0 3615 | 2208 | 2909 | 63 89
August 100 12.58 3169 | 1499 | 2334 | 5003 .
Sept a7 5937 25821 1849 [ 22116 | 56 72 |
| October | 140 17 61 3230 | 168 | 2455 | 52.0
| Nov 38 178 2550 | 104 | 1795 | 560
e T I 51 2050 [ 68 | 1415 ] 570
Total 795 100 o
J- The third year of the study, forming |[|23%, Apnl 6 flics,
2001. forming 0.76%, May 13 flics
Table (3) indicate that 795 flics gi;’:‘“g wlcr(?%’ Cjzl‘t‘:ﬁejfld Jill-:'gl?s‘:

were caught durnng the third year,
2001 The catched flies distributed
through the  year inonths, January 4
thes. formiug 0 5% of the total
annual  cateh, February 10 tlies,
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tlics catch began to decreased from
October 140 flies, formung 17.61%.
November 38 fhes, forming 4 78%.
while December caught 12 flies,
forming 1.51%.

The correlation hctween  the
number  of  flics catch and the
jprevallmg  weather factors shown
Table (4) There 15 a highly
significant negative correlation with
the maximum  temperature, while
posive non-sigatficant corrcialion
with the munimum temperature and
relative humedsty

The three weather factors were
responsible for 33% from change in
population  density  of the flics.
maximum  temperature represent the
first  responsible for 19.61%,
iimmum  lemperature cepresent the
sceond responsible for 9 38%., and
relauve  hunidity  come  the thind
responsible for 6 01% (tom the
change occurred 1 the population
density of the flies

The above discussed results of
three years of study arc i partiat
agreemeuts with those of Agarwal
and Kumar (1999) Also, Guptaes
al {1990y who found that B. zonata
fluctuated from the 2™ week of
Aprtl unnd the 2™ week  of
~ovemher, Mohamed (1993} found
thar rhe threc weather factors were
respousible for  27.08% n the
change in Medfly population

Cenerations ;-

L- The generations of the first year
of the stndy (1999):

Table (5} and Figure (1) shows
that there are two gencration through
the year, the first one began at 14/8
unitl  18/9/1999, the generation time
was 35 days with 156 flics per week
and the available host fruit were
mango and guava, The prevailing
wcather factors were maxumum
tcmperature mean  was 33.04 °C,
MINImum  lCmperalure  mean  was
2483 °C, (he mean tcmperature
2993 °C and the relative humidity
mean 360 93%,.

The sccond generation was from
253/9/1999  until  6/1 11999 wath
gencration  tunce 41 dave, with
abundant flies 167 33 per week. The
avatlable host fruits were guava and
citrug, the prevailing weather tactors

werc  mean  of thce maximum
temperature 35 36 “C. mimimum
wnperature mean 23 12 °C, the

mean temperature 29 24 °C and the
mean  of  relalive huunddy was
35537%

2- The gencration of seccond year
of the stndy {2000):

Table 5 and Figure 2 show that
there are two pencralions also, the
first one from 19/8 until 30/9/20040.
the gencration period was 42 davs
with 93 29 ahundant flics per weck.
the prevaliug weather tactors means
mMaximumn  Cmperatiure  was
3757 “C, munimum temperature
2474 °C, and mcan temperature
29 66 °C and relative humidity mean
52 75%. The available host fruits
were mango and guava.

were



Table (4) Mulu faclor-regression analysis between weeklv catch of A
zonata and the prevatled weekly Max. temp. (x,), Mint Teinp
{x2) and R.H % (x;) dunng the three vears of study.
[chr | Varuble (l)ITC|d[lOﬂ coeflicient _J Coefficient T
ol weither I deterinination | Relatve elliciency )
S r "R - - I
study | factor RSQ _ I
Max, lomp | 0 S078193+* 289688 1
1999 | Mmi 0.2577957 05665 | 0.3597 05361 |3
lemp. ] -
| RH. % 1532277 L 6.4666 12
‘\Ad\ tenip ’Ir 0. 1‘)38’147** 36 *a”‘) )
2000 | Mini. Lo3226347¢ | 06212 | 03940 15767 2“‘ '
lemp. | - o
RH % 000096649 12953 |37 |
| | Max 1emp | -0 3316176+ 196138 110
| 2001 E‘t‘]“ L 0.1051284 05347 | 03500 | 93774 ‘ S
. H E '. v —d i ]
l | RII % 000383725 | i  |ooogy T3

* Slumhmnt at the 0.05 level of probability.
¥¥ Sipnificant ar the 0 01 level of probability.

Table (5 Number and tme of 8

zonafa gencrations accordmg to the

weather factors dunng lbree seasons {1999 - 2000 - 2001) at
Sobag Governeralc.

_-_T L Peaks time Temperature means | ‘ = 'T_
! ! < | —~— : .
L E F ! . | E <
| - - 1 = W . -
© 15| B . E i 2

- o 3 From (To Max. |Mini. |Muin S R Kl

g £ 'E ! S i =
|2 15 3 _ = Z 3 Z
) 4 - i [ <4 : - = o
P - ;———‘— 1 -
| R T US!‘) 3504 [24.8% (2993 [5005  [156 hmanpo and gauava
iy I —
| 2T T OR5A il (3336 2312 12924 (5557 ll 67.33 [gavava and aitrus.
1 ' v
POt o o 3457 [24.74 2966 |52.75 {9329 |mango and pauava
2000 A -
; 2" l_T 7110 \]hﬂ 1 130,10 |16 60 2313 140 23 194 4 uduam and crrus
A . - Sy —

TR —[22;’9 292 1724 123.22 54.09 4757 ango and gavsva
woL | . - :
J2"“ JQ’H JE‘);"J AUHET 32946 11532 PZA‘) 52,50 15957 It,’ma\ a and citrus
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Fig. {3). Seasonal abundance of B. zonata as indicated by lotal catch of 7
Mcphail lraps at third year (January to December 2001} above presentetion
for the weather records at the same period.
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The sccond generation from 7/10
1o 1R/11/2000, the generation penod

was 42 days. the prevailing
maxirmum tempceratur¢e  tean was
30.1¢ °C. muinimuin emperaturce

imean 1660 °C, the mean
wemperature 23,12 °C. and relative
humidity mean was 46.23%. The
abundant flies per week was 1949
ilies  and the available host fruils
wWeTe guava and citrus.

3- The generations of the third
vear of the study {2001}):

Tablc 3 and Figure 3 show that
there are two generations. the first
one from 11/8 unul 22/9/2001, the
gencration  time 42 days.  the
abunmdant flics per week were 47,57
tics. the available host fruits were
mango and  guava,
woather tactors. maximium
wemperature was 29 20°C, minimum
temperatwe 17 24 °C, temperature
mean 23 22 °C and relative humidity
was 32 59%,

The sccond gencration {rom 29/9
untd 1O/1172001, 1t take 42 days, the
ahundant flics per week was 39 537
ilies, the avalable host truits were

vuava and citrus  The prevailling
wceather  faclors means  were
maxfinun  lemperature 29 46 °C
munmum  temperature 1352 °C,

mean temperatire 22,49 °C and
relative hurmdity 52 59%

Scveral authors reported that the
peaks of abundance of the tlics mau
refer to be true generations Hanna,
(1947) and Sclim, (1965) Quresh,

the mcecans of

et al. (1993) stated that egg hatch
increased significantly with
tcmperature from 15 to 25 2C (51
and 91 3%, respectively) and then to
0 at 35 °C. No larvac completed
development  at 15 or 335 °C
Mohamed  (2000)  studied  the
threshold  of development  to
wnmature stages of B zonaia and he
found that egg and larvae did notl
developed at 10 °C. while pupac did
not developed at 117 °C. Ths
means that the tcmiperatnre arc
responsible to build up of B. zonata
gcnerations.
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