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Abstract

Rice leafminer Hydrellia prosternalis and the leathopper Balclutha
hortensis are considered key pest of rice plants in Egypt. Field trails were
carried out at El-Serw Experimental Station, Damietta Governorate 1997
and 1998, seasons. Both species were mosltly active during August and
September of both seasons according to Ali 1978, Bleih (1980) and Isa
(1979). The relationship between the changes in ‘he population density
of B. hortensis and H. prosternalis and the prevailing corresponding
weather factors in the two tested years revealed a significant positive
relationship for the Day Mx. Temp. Insignificant negative effect was ob-
tained for H. prosternalis when the mean relative humidity % was consid-
ered. The effect of one degree of these factors for B. hortensis was
about (+7.8, 6.5 and —-3.4) for day maximum, minimum temperature and
relative humidity and (6.95, 5.4 and - 3.4) tor 1997. Similar trend was
observed for H. prosternalis i.e. (+4.8, +3.0 and —1.4) and (+2.1, +2.9
and -2.1) for 1997 and 1998, respectively. The analysis showed that
(28 'C - 31°C) . (19-22 °C) and 62-72 R.H.%) may be regarded as the
oplimum day max., min. and relative humidity, respectively.

INTRODUCTION

In Egypt the arca cultivated with rice has increased recently rearly that reaching
about 1.25 million feddans. Furthermore, ricc is the most common crop in newly re-
claimed lands where the high salinity prevents the successful growth of many other

Crops.

Little attention has been given to the leathoppers which are considered to be of
greet effect on rice growth and yield in the Far East, particularly they play a great role

1 transmission of virus diseases to paddy rice. The rice whorl maggot (R.W.M) Hydrellia
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prosternalis has recently become commorn in Egypt. The maggots feed on the meso-
phyl tissues. Edges of infested leaves are disfigured with whitish or yellowish blotches
(Esa et al. 1979, Ismail et al. 1979; Heinrichichs et al. 1982; Tantawi et al., 1989; Bleih
1989; Pantoja 1992) in Colombia. They reported that the damage to rice fields by H.
prosternalis recovered at early stages of rice plant development. Planting rice early was
recommended to avoid high infestation oy this insect (Krishnaiah and Ras, 1980}. The
scope of the present study is to contribute towards better knowledge of the following

aspects on rice leafhoppers, Balclutha hortensis, and the rice teafminer H. prosternalis.

MATERIALS AND METHODS

A field of about one feddan was selected in each season (1997 and 1998). Sam-
pling of both species was done periodically at 10 day intervals by carrying out 100
double strokes using the sweeping net starting from 41" of July until 15'" of September
i.e., just before harvest. Insect species were collected at each interval and sorted to
the different species and their numbers were counted and recorded all over the rice
season. The prevailing weather factor figures: Namely Day maximum temperature (X;),
night minimum temperature (X5) and the mean relative humidity R.H.% (X3) during
1997 and 1998, rice growing seasons were obtained from Agro-meteorological station
at Domietta and the central Meteorological Department at Koubri EI-Qubba, Cairo to
clarify the effect of these weather factors on the changes in the population density.

Correlation values were worked out using C-multipliers method (Fisher, 1950).

This study comprised certain species, which proved to be common or very com-

mon in rice fields and conducted on the seasonal abundance of the more dominate.

RESULTS AND DISCUSSION

Tables 1 and 2 show the changes in the population density of insect species sur-
veyed on rice at E! Serw locatity Domietta Governorate. It was observed that these
species ware mostly active during August and September of both 1997 and 1998 rice
seasons. Estimates of insect density revealed that leaf hopper species, B. hortensis and
leat miner H. prosternalis were the highest expressed as total of insects/10 day num-
bers, therefore, season fluctuatin and abundance were investigated in relation to plant

phenology and prevailing weather factors specially environmental temperature and refa-
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tive humidity. These species are considered of major importance on rice causing great

damage to this crop:

a. The rice leafhopper Balclutha hortensis (Lidb)

During the first season {1997), Adult of B. hortensis appeared in rice fields by
the first week of July with considerable numbers {71.25 aduits), after which the popu-
lation proportionally increased in the subsequant samples and reached it's maximum
(184.25 aduits), by the third of August. By late August, the density of insect popula-
tion showed gradual decrease and attained ifs lowast number (71.75 adults), just be-
fore rice harvest. Thase results infer to the occurrence of one peak of B. hortensis
adults on rice at El Serw tocality. During the second season (1998), B. horfensis (Lidb)
behaved quite similary to the previous season. However, the density of adults occur-
rance was somewhat lower. In 1998, the number of aduits was started in low (52.25
adults). Insect population steadily increased and showed a distinct summit (147.25
adults) by 3™ of August. Subsequent samples showed considerable decline in insect
numbers and reached the least (11.75 adulis) by 13th of September. Abu Yaman
{1967), Pathak (1968} and Ali (1978) mentioned that first generation adults appear
between early Aprii and 3@ week of May, according to climatic factors. The period ex-
tending from July to the first week of August was characterized by positive change in
insect population towards increase, as a resull of which, insect number changed during
this period by 2.1-38.5 % in 1997 and 2.3-55.1% in 1998. These results indicated
that weather factor and rice plants conditions were in favour of insect reproduction and
mutltiplication. On the other hand, it was observed that a considerable change in popula-
tion decrease was evident through the seconc period from 2" week of August to ap-
proximately mid September. In this period, insect number gradually decreased and the
population density changed negatively and these changes ranged belween (15.3-

67.1%) in 1997 and (45.3-164.7%) in 1998.

Population changes towards alrastic decrease during this period may infer to the
changes in the corresponding climatic factors and plant which seems to be suitable for
insect development and reproduction. Air temperature in rice fields at this period aver-
age 27.9 °C in 1997 and 31.5 °C in 1998 which are so higher than 25 °C and 30 °C

demonstrate the most favourable conditions for nymphal development, (Pathak,
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. The rice lealminer Hydrellia prosternalis

Flics rasting - the top of the nice plent: were coliected by means of sweeping
4 25 randormizer slroke: when were perlooood in each of 4 replicates and the totail

numhers of collecten ndividuals (from100 donie strokes) were recorded.

Aciulls elart o appear in nce fields as carly as the 17" week of July in both sea-
20ns 119897 and 1998} |t was noticed thal the insect population in 1897 in the rice
hele was nearly doubic the population in 1925 Table 2. The insect tended to show a
gracual increase ancs reached a peak of 570 .ctults on 23™ of August 1997, This was
tollnwed by a gracual decrease until harves' 11+ 1988, the population of insect propor-
Lonally incraased and reached a peak of 485 0 adults on 23™ of August. This means

riat the msect behaviour was simitar dunng the two tes od rice seasons.

These results indicate that H. prosternzits had only one peak on rice throughout
e period extending 1rom July lo mud of Septeber and Lhe highest population density

usually occurs dunna the second half of Augus: ipeak;}.

Rice 1g sow  Egypt dunng relatively, g period: from mid Apnil till eany June
However 1L s recommended by the Ministr: © Agric tha: rice should be sown early
and tne period betws zn nnd-April and mid-&: . 15 considered optimai. The number of
arluits decreased corsiderably until one monti, sefore harvest. Kiimanova (1971) found
thal it has 5-8 gar« ators per year, the s2o -d of which scceurs on rice and on wild

grasses which great . confirmed our results

H. prosternalis adults population differ n arkedly durning rice growing seasons of
1997-1998. Flies o7 sty changed towards ¢ ase which r2ached maximum in August
t41.4-78.2 "~ n 1+ altzr which the numbe .f this neganvely decreased by 39 7 %«
in 1997 and 1457 n 1988, respectively + pulation cl inges lowards decrease

seoutember may e cooanam that H prostesss L could not  evelop on mature rice.
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Effect of the mean environmental physical factors on the popula-
tion activity of tested rice insect pests

a- Rice leafminer Hydrellia prosternalis

When the relationship between certain weather factors and tested insects the
results showed that positive significant relationship for the day max. tem. and highly
significant for minimum temperature. Negative insignificant effect for relative humidity
(R.H.)% in both years of study was obtained the unit effect (regression co-efficient) in-
dicate that an increase of 1 °C in the day maximum temperature increase the numbers
of insect, (+4.8 and 3.0) and (+2.1 and +2.9}, respectively and (-1.4 and 2.1) de-
creasing in 1997 and 1998 seasons numbers of insects for 1 % relative humidity. The
combined effect of the three weather factors during the period of study (2™ of July to
4!t of September express as percentage of explained variance E.V.% were significant at

5% ievel of probability in each 1997 and 1998 (63.76 % and 58.16%), respectively.

b. Balclutha hortensis (Lidb)

The relationship between insect population expressed as 10-day intervals of
adults caught in net and the prevailing weather factors in the two tested years re-
vealed a significant positive relationship for the day max. tem. Highly positive relation-
ship for the day minimum temperature. Insignificant negative effect was obtained with
the mean relative humidity, but in 1998, positive insignificant for both minimum and
maximum temperatures and negative for relative humidity. The effect of one degree of
these factors (unit effect) as indicated by the regression co-efficient was about {+7.8,
+6.5 and 3.4) for the day max. temp., min. temp. and relative humidity (+6.95, +5.4
and 3.4) in 1997 and 198. respectively.

The combined effect of the weather factors expressed as explained variance val-

ues were 70.6 and 61.4% of 1997 and 1998 seasons, respectively, Table 4.
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Table 1. Mean number of Balclutha hortensis (Lidh) adults collected from rice fields at

different dates (El Serw 1997 and 1998).

Season 1997 Season 1998
. Means Weather factors Means Weather factors
Sampling dates .
of Max. { Min. of Max. | Min.
. RH%] . R.H.%
insects | tem. tem. insects | tem, tem.
477 71.25 28.78 |19.64 |77.28 |52.25 |31.51]20.07 {69.60
14/7 72.75 29.52 120.61 170.71 |563.50 |28.02 |22.10 |64.64
24/(7 118.218 (28.52 {20.21 {73.71 |66.25 {32.58 |22.07 |62.21
3/8 4.25 28.84 [20.00 |72.71 |147.25 |34.02 |23.45 [62.57
13/8 159.75 127.97 [19.64 |73.57 |64.25 |[32.84 [23.48 [6.07
23/8 112.25 |27.77 {18.99 |73.80 |39.00 |32.45 |21.94 |52.70
3/9 69.75 27.88 |17.94 {70.85131.09 |31.65|22.05 |63.64
13/9 41.75 27.90 (17.58 140,42 |11.75 |31.50 120.90 ]61.85
Total 829.95 464,25
Mean 103.74 {28.40 |19.33 |72.88 {58.15 [31.83 |22.01 |62.54

Table 2. Mean number of Hydrellia prosternalis Deem flies collected from rice fields at

different dates (El Serw 1997 and 1998).

Season 1997 Season 1998
) Means Weather factors Means Weather factors
Sampling dates
of Max. | Min. of Max. | Min.
. RH%| . R.H.%
insecls | tem. tem. insecis | tem. iem.
4/7 19.00 28.78 |19.64 |77.28 {13.25 (31.51 {20.07 {69.60
14/7 43,25 29.52 120.61 |70.71 131.90 ([28.02 |22.10 |64.64
24/7 49,25 28.52 120.21 |73.71 134.50 |32.58 |22.07 |62.21
3/8 99.25 28.84 120.00 172.71 ]76.75 |34.02 |23.45 |62.57
13/8 307.25 |27.97 |19.64 |73.57 |130.25 |32.84 |23.48 [6.07
23/8 570.0 27.77 |18.99 |73.80 {485.20 |32.45 |21.94 [52.70
3/9 538.0 27.88 |17.94 170.85 [454.25 |31.65 |22.05 |63.64
13/9 385.2 27.90 |17.58 j40.42 |185.00 t131.50 |20.90 [61.85
Total 2011.2 1411.1
Mean 251.4 28.40 119,33 |72.88 |176.38 |31.83 |22.01 {62.54




Table 3. Simple correlation {r) and partial regression values among the means of maximum, minimum temperature and rslative humidity

and number of Hydrellia prosternalis flies Deem swept by net {1997 and 1998 seasons).

Weather Simple relationship Partial regression values

Year F P EV.%
factor r b b SE. t p

1997 Max.t. + 0.674* +4.8 +44 .16 21.80 2.01 - 6.14 0.05 63.7%
Min.t. + 0.731*" +3.6 +58.12 61.12 0.95 -
R.H.% -0.352 -1.4 -7.34 6.14 1.12 -

1598 Max.t. + 0.423 +2.1 +32.90 38.26 0.86 - 5.48 0.05 58.16%
Min.t. + 0.612* +2.9 +41.20 36.46 1.13 -
R.H.% -0.285 -2.1 -5.51 2.90 1.90 -

Table 4. Simple correlation {r) and partial regression values among the means of maximum, minimum temperature and relative humidity

and number of Balclutha hortensis (Lidb) adults swept by net (1997 and 1998 seasons).

Weather | Simple relationship Partial regression values

Year F P EV.%
factor r b b S.E. t p

1987 Max.t. + 0.538" |+ 0.538*| + 2466 17.49 1.41 - 5.94 0.05 71.6%
Min.t. + 0.832" |+ 0.632*| + 28.15 23.66 1.19 -
R.H.% -0.348 -0.348 | - 20.16 15.27 1.32 -

1998 Max.t. + 0.372 + 6.90 + 22.14 13.84 1.60 - 5.61 0.05 | 61.8%
Min 1. + 0.329 + 540 + 33.18 28.85 1.15 -
R.H.% -0.298 - 3.20 - 254 19.54 1.30 -
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