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ABSTRACT

Effect of temperature and relative humidity on the population fluctuation of
combined larvae; pupae development stages and infested leaves percentage of the
broad bean leaf miner ( Liiomyza trifolii ) ( Burgess ) on fall season at El Behaira—
Governorate throughout two successive years (2001/2002 and 2002/ 2003) were
investigated .From these result's concluded that these relations in most cases were
insignificant negatively. But night temperature show significant positive indicating
simple correlation values during the two seasons . The partial regression values
demonstrated the same trend were insignificant and negative at 0.05 % probability
level .The highest influence on population of insect stages was that of night
temperature whereas daytime temperature and relative humidity % were non evident
effect on population count during fall seasons .The explained variance percentage
(E.V. ) it being 56.4%:25.6 % and 51.6%:23.8 % for both years (2002 &2003 )
respectively .

INTRODUCTION

The American serpentin leaf miner, Liriomyza trifolii (Burgess) are
considered the most economic pests infesting vegetable leguminous crops
especially broad bean and bean Phaseolus vulgaris L. which planted under
plastic green houses and open field in many countries of the world such as
England ; America especially in Egypt, several authors contributed to its
ecolog:Hammad (1955); Assem,(1966), Hafez et al. (1971) ); Parella (1984)
Gareth and Mark (1985) ; Heyer and Cruz (1989) ; Attiah,( 1990) ; ); Doss et
al. (1992) : El-Basiony et al. (1996); Zhang — Runiji et al. (2000) . Luo = Kaijun
et al. (2001); ); Abo-Elnaga,(2004) .

Therefore , the present work is aimed to study the effect of
temperature and relative humidity on the population fluctuation of
Liriomyza trifolii infested broad bean at El-Behaira Governorate.

MATERIALS AND METHODS

The experiment were conducted at the experimental farm of Zarzora
station; Agricultural Research Center , Ministry of Agriculture , Beheira
Governorate ,Egypt during two successive years 2002 and 2003 fall
plantation . Common bean (Bronco varitey ) were sowen on August 15 " 5t
first year and August 17 ™ at second year . The experimental area was
quarter feddan divided into equal plots; each of them was further divided into
4 replicates. All agricultural practices were carried out as usual and no
chemical insecticides were applied .A complete randomized block design was
used in field . Samples of 10 leaf were picked up randomly weekly from each
replicate and transferred to laboratory in paper pages for examination by
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sterioelectronic microscope at seven days intervals . After fifteen days from
planting date samples were taking from end of August until mid of
November. The mean numbers of mine; larvae pupae and infested
leaves(%) were recorded. The weather factors considered in this study was
obtained from Metrological Research Department ( Agriculture Research
Center) are the Maximum temperature ;Minimum temperature and Relative
humidity percentage for discussing its effects on population densities of
mining insect Liriomyza trifolii (Burgess ) on common bean in Beheira
Governorate throughout the experimental periods .

The data in the present study were subjected to statistical analysis of
variance analysis and the method of L. S. D. was used to differentiate means,
when seemed of value ,as well as ,the method of Duncan (1955 ) test of

variables in SAS program (1989 ) .Regression method termed the'C”
multipliers" were adapted (According to Fisher,(1950) analysis was also
computed of simple determinations .

RESULTS AND DISCUSSION

The obtained results on the mean weekly abundance of broad bean
leaf miner , Liriomyza trifolii (Brugess) in El — Beheira Governorate during fall
plantation for two successive years (2002-2003) are presented in tables (1,
2) ; Figures (1,2).

A-Population fluctuation of the broad bean leaf miner Liriomyza trifolii
infesting Phaseolus plant .

1-Mines density in leaves :-

Phaseolus plants recived a general mean of 29.8 mines /10 leaves
during 2002 fall season .Mines ranged between16.9 to 51.8 mines/10 leaves
_Two peaks were recorded . The first one reached (36.0 5.5mines) & 3.0%
infested leaves in 29 of Aug. and the second (51.8+ 7.96 mines) & 3.32%
infested leaves in 17 of Oct. at least significant differences 2.08. In 2003 fall
season mines/10 leaves ranged between 12.5 to 38.6 mines/10 leaves
Three peaks were recorded .The first one (32.5 £ 4.98mines) &2.71%
infested leaves during 31of Aug.; The second ( 38.0+ 5.86mines ) & 3.75%
infested leaves in 12 of Oct. and the third (38.6+5.97 mines ) & 3.5%infested
leaves in 19 of Oct. The general mean reached 23.9 mines ; at least
significant differences 1.66 it was lower than in the former year of study .

2-Larval fluctuation :-

The population fluctuation of the broad bean leaf miner larvae/10
leaves in 2002 recorded a general mean 35.1 larvae/10 leaves ranged
between 10.0 to 62.5 larvae/10 leaves .Three peaks were estimated .The first
one (58.3+ 8.93 larvae )&2.85%infested leaves in 5 of Sep. ; the second
(55.4% 8.62 larvae)&3.32%infested leaves in 10 /10/2002 and the third (62.5z
9.57larvae) & 3.32% infested leaves at 17/10/2002 at least significant
differences 2.26 . In 2003 fall season recorded a general mean 17.5 larvae

/10 leaves ranged between 10.0 to 23.2 larvae /10 leaves .Three peaks were
recorded .
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Table (1):Weekly mean number of leaf miner, L. trifolii (Burgess) larvae, mines

and percentage of infested
corresponding

weekly

mean of

leaves of bean (Bronco) and the
temperature and relative

humidity during 2002 fall plantation, in El- Beheira, Governoate .

Inspection Mean no. /10 leaves ( + 3iEi‘Lsted MNT:: we;tizer factors
date mines larvae pupae leaves | temp. |temp. R.H.(%)
Aug. 29| 36.0+ 5.52 28.8+ 4.47 00.0+£0 3.00 339 [23.0] 546
Sep. 5 35.3+5.49 58.3 £8.93 | 14.8+2.34 2.85 333 | 240 552
12 | 28.5+4.37 22.4+448 [ 129+1.99 1.00 348 [23.0] 5441
19| 229%3.53 20.4+ 3.14 11.8 +1.81 1.80 359 [236| 487
26 | 21.0+3.22 19.5 £ 2.99 13.8+2.14 2.16 344 | 209 | 522
QOct. 3 28.7+4.4 23.8+ 3.69 20.3+£3.13 2.31 32.8 1225 ] 533
10| 38.0+5.88 55.4+8.62 | 26.3+4.04 411 322 [20.1 | 514
17| 51.8+7.96 62.5+9.57 | 36.8+5.64 3.32 314 | 212 545
24 | 329+5.12 60.0+9.19 [ 21.5+2.30 322 298 [19.8 | 55.2
31 2754425 475+7.29 | 15.8+243 2.18 285 | 1956 | 561
Nov. 7 18.0+£2.77 125+£1.94 | 126+1.95 1.52 29.5 17.2] 514
14 | 16.9+ 259 10.0+1.56 | 9.0 £1.38 1.12 259 | 163 | 558
General mean 29.79 35.09 16.03 2.51 31.87 |20.93| 53.53
F.0.05 % 11.54 = 40.16 ™* 37.49 **
L.5.D0.0.05% 2.08 2.26 1.08
Correlation coefficient (") :::;2: :ggg ggg. _g;g
Partial Regression :?J;Z: g?g %_65??“ _g}g
: ; . larvae 56.4
Explained Variance % bupae 256

Table (2) : Weekly mean number of leaf miner, L. trifolii (Burgess) larvae, mines

and percentage of infested

leaves of bean ( Bronco ) and

the corresponding weekly mean cof temperature and relative
humidity during 2003 fall plantation, in El- Beheira, Governoate .

Inspection Mean no. /10 leaves £/ ti r?f.est.ld M::(ean weather factors
date i B : in. . R.H.(%
a mines larvae pupae lelres temp. Min. temp. R.H.(%)
Aug. 31 32.5+4.98 | 18.6 +2.86 000 2.71 35.0 23.5 52.8
Sep. 7 26.8+411] 21.8+335[ 121186 2.25 34.6 24.8 54.5
14 2251345 | 17527 [11.2 £173 1.00 347 228 54.2
21 17.5+268 [ 152+2.36 [10.9+ 1.88 1.75 327 212 557
28 158+247 [ 121£19 [11.42176 1.50 355 23.3 53.0
Oct 5 245+376[17.4+268 [13.0+199 2.15 32.0 20.2 51.1
12 38.0+5.86 [21.1+324 (2424371 3.75 31.9 16.6 53.2
19 38.6+597 [ 23.2+3.56 [28.1+4.33 3.50 30.4 19.9 54.1
26 255+393[225+346 [13.3+£205 2.49 30.4 20.8 53.4
Nov. 2 18.5+288 | 19.6+3.09 [12.5+1.92 1.75 26.8 20.4 54.2
E) 14.5+224]| 11.0+1.69]10.6 + 157 1.50 27.9 17.0 53.4
16 125+ 194]| 10.0+1.54 [ 80 125 1.10 26.9 17.4 54.4
\General mean 23.93 17.50 12.94 2.22 31.57 20.84 53.67
F.0.05% 14.44 =** 6.47 *** 29.84 =*
L.S.D.0.05% 1.66 1.28 0.94
A : ; larvae -0.22 0.58* -0.43
ICorrelation coefficient (r") e 040 057" 032
; . larvae 0.23 0.61** 0.13
tial R
A pupae 0.15 0.58™ 0.09
s R larvae 51.6
| L)
Explained Variance % pupae 238
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The first one (21.8+3.35 larvae )&2.25%infested leaves in 7 of Sep. |
the second (21.13.24 larvae )&3.75% infested leaves in12of Oct. 2003 and
the third (23.2+3.56 larvae )&3.50% infested leaves in 19/10/2003 with least
significant differences 1.28 .

3- Pupal fluctuation:-

The population fluctuation of pupae /10 leaves in 2002 fall season
ranged between 0.0 to 36.8 pupae /10 leaves , with general mean of (16.0
pupae /10 leaves ) recording two peaks .The first one (14.8 +2.34pupae /10
leaves) 8&2.85% infested leaves and the second (36.8 +5.64pupae)
&3.32%infested leaves at 17/10/2002 at least significant differences1.08 .In
2003 season mean number of pupae/10 leaves ranged between 0.0 to 28.1
pupae / 10 leaves recording its highest population at 19 B of Oct. at least
significant differences 0.94. The general mean number recorded lower value
than the first year of study (13.1 pupae /10 leaves ) .This results obtained
from study harmony with Fadel, A.EL-Aziz, M.( 2001 ); Hady,S.A. (1999 )
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Fig. (1) : The population fluctuation of L. trifolii on fall plantation as
related to temp. and relative humidity during 2002.
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Fig. (2) : The population fluctuation of L. trifolii on fall plantation as
related to temp. and relative humidity during 2003.

B- Effect of certain weather factor’s on the population fluctuation larval
and pupal stages of Liriomyza trifolii .

Computer statistical analysis of data were done to study each of
three weather factor's (daytime temperature; night temperature and reiative
humidity % ) in relation to the counted number of L .trifolii stages . Daytime
temperature expressed as Maximum temperature ;night temperature also
were expressed as Minimum temperature and Relative humidity % .

Larval stage :

Maximum temperature affected the population fluctuation of the
broad bean leaf miner L. trifolii larval stage insignificant negative in 2002 fall
season (r'= -0.35 ).This effect was insignificantly negative in 2003 season
(r'= -0.22).The minimum temperature were significantly positive effect on the
larval density in 2002 (r'=0.59 ) .That effect gave the same trend significant
positive in 2003 (r'=0.58 ). The relative humidity had insignificant and
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negative effect during 2002 and insignificantly negative in 2003 . That may
be attributed to the effect of other unconsidered environmental factor's in
2003 (r'= -0.46 ) and (r'= -0.43 ) respectively .Partial regression take the
same trend it was very significant during minimum temperature .R=0.64 and
R=0.61 during 2002 and 2003 respectively . The explained variance % of
factors effect on the count of L.trifolii larval stages showed the minimum
temperature effective during 2002 and 2003 fall seasons were 56.4 % and
51.6% respectively .

Pupal stage :

Simple correlation values between means of Maximum temperature
and means counts pupal stages of L. trifoli were negatively insignificantly on
bean during fall seasons 2002and 2003 Table(land 2 ) at EL-Behaira
governorate where's r* (-0.32 ) and " (-0.40 ) at maximum temperature and
r'= (0.56and 0.57 ) at minimum temperature where's relative humidity r"= (-
0.29and-0.32) during 2002 and 2003 respectively. The combined effect of
these three climatic factors on the population of L.trifoli pupal stages as
indicated by variance explained by them was 25.6 % in 2002 and 23.8 % in
2003 respectively .Relationship between the above- mentioned three factors
and the number of L .trifolii stages infesting common bean in the field .These
relations were insignificant negatively except night temperature was positively
significant ( Table 1 and 2 ) indicating simple correlation. As shown in the
mentioned tables during fall season .The effect of daytime temperature and
relative humidity on L. trifolii stages ,as calculated from the partial regression
.was insignificant negatively at 0.05 except night temperature were
significantly positive . It may be concluded from the obtained results that the
highest influence on the activity of the pest stages was the night temperature.
Several investigator had done some work related to this subject ,but under
plastic green house, on other bean cultivars such as Doss et al .(1993) and
Elferen and Yathom (1989 ) .
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