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Abstract

To study the effect of certain climatic factors and plant age on
the infestation with cotton thrips, 7Thrps tabaci Lind, on sweetpea
plants (Snow wind cultivar) in four planting dates of sweetpea
seeds, Oct., 15", Oct.,29", Nov.,12% and Nov.,26™ were evatuated
during 2004- 2005 and 2005- 2006 seasons at Toukh district,
Qalyoubia Governgrate. The degree of infestation by 7. labaci
increased by delaying planting date, as sweetpea plants cuitivated
in the earliest planting date were attacked by the fewest numbers,
while the plants of the latest planting date were more liable to
insect infestation.

The plant ages could be divided into three periods, the first
from planting till 45 days later infested by low numbers of thrips,
the second one, from 45 to 90 days attacked by the highest
numbers of insects and the third period from 90 to the end of the
growing season which infested by the lowest numbers of 7. fabacy .
Regarding the relationship between the infestation of 7. fabaci in
four tested planting dates and plant age, the thrips population
density increased during plant development and reached a peak in
the second period of plant.

The thrips populations were negatively correlated with
minimum temperature and negatively or positively with maximum
temperature and mean of relative humidity depending on the
ptanting date.

The plant ages were more effective on thrips population when
coemparing with the roie of certain climatic factors, as the explained
variance were 50.13, 88.10, 85.39 and 89.24% for the first season
and 77.00, 80.78, 70.87 and 76.90% for the second season in the
four tested planting dates, respectively. While, the three tested
climatic factors affected by 40.55, 35.70, 10.16 and 27.70% for
first season and 63.24, 50.16, 44.95 and 28.78% for the second
season in four planting dates, respectively.

INTRODUCTION

Sweetpea plants, Pisum sativum var. macrocarbon is considered a new
important vegetable crop in Egypt for local market and exportation to foreign
countries. According to the report of the Department of Agricultural Economic, Ministry
of Agriculture, the cultivated area reached about 55955 feddan in 2005 producing

about 236263 tons in many Governorate especially in the new reclaimed area.
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Thrips tabaci Lind. is an important pest of sweetpea plants, it can cause damage
to leaves, flower and sometimes to the developing fruits. Damage to pods consisted of
either small raised bumps or.scars appearing as silver mottling resulting fruit
malformation (Shelton and North 1987).

Thrips fabacf individuals transmit the tomato spotted wilt virus disease to
several crop {(Armstrong ef a/. 2001, Nagaraja et a4 2005 and Reitz 2005).

Many researchers on the role of planting dates, climatic factors and plant age on
the infestation with 7. fabac/ infesting leguminous plants has been done previously,
(Agostini and Muruaga 1990, Shetgar et a/. 1994, Wnuk and Wiech 1996, Jarasik et af.
1997, Panickar and Patel 2001, Salman and Abou-Elhagag 2001, Booij 2003, Efil 2003,
Ghosh et al. 2005, Sahu et a/. 2005 and Emam et a/ 2006).

MATERIALS AND METHODS

This study was conducted throughout two successive seasons, 2004-2005 and
2005- 2006 at Toukh district, Qalyoubia Governorate. Seeds of sweetpea plants,
Snow wind cultivar, were sown in four different planting dates at 15 days intervals,
Oct.,15, Oct.,29, Nov.,12 and Nov.,26. Fertilization, irrigation and pruning were
conducted according to normal practices and insecticides were entirely avoided.

In both two seasons, the experimental area was divided into 16 plots (each plot
was 20m?), Each planting date was represented by four plots. All plots were arranged
in a complete block design. Sampling of sweetpea plants started 30 days after sowing
and were taken weekly until the end of experiment. In each sampling date, twenty
leaflets were picked randomly per plot, examined directly in the field and kept in tight
closed paper bags and transported to laboratory where all samples were thoroughly
examined by the aid of stereomicroscope to count mean number of the adults and
nymphs of 7. fabac/ per leaflet.

The mean number of thrips between different planting dates were compared
statistically. Levels of certain climatic factors (the daily maximum & minimum
temperature and relative humidity) and three periods of plant age (first from planting
till 45 days later, the second.from 45 to 90 days and the third one from 90 to the end
of the growing season) were also recorded for each planting date to determine the
relationship between these two factors and infestation of 7. fabaci on sweetpea
plants. The simple correlation and partial regression were adopted to show the
average rate of changes in population due to changes in the two mentioned factors.
Data were analyzed according to SAS program (1988) which was run under WIN
computer system and mean separation was conducted by using Duncan's multiple

rang test in this program.
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RESULTS AND DISCUSSION

1-Effect of planting dates

Results in Tables (18&2) revealed that the population density of 7. fabaci
(nymphs + aduits) on sweetpea plants differed significantly according to the sowing
date during the two successive seasons 2004-2005 and 2005-2006. In the first season,
the population density of 7. fabaciindividuals increased by delaying planting date. The
sweetpea plants were sown in the earliest planting date (Oct.,15) infested significantly
by the lowest mean number of 7. fabaci (4.86 individuals / leaflet) followed
insignificantly in the second date (Oct., 29) which infested with 8.13 individuals /
ieaflet. On the contrary, the plants of the last planting date (Nov., 26) harbored
highest numbers of 7. fabad foliowed insignificantly by the third planting date {Nov.,
12}, as the corresponding mean numbers were 20.61 and 16.61 individuals / leaflet,
respectively.

In the second season, results took the same trend as obtained in the first
season despite the infestation rates by 7. {abac/ were lower than those recorded in the
first season. The seasonal mean numbers of 7. fabac/ found in this season were 4,35,
5.09, 10.83 and 13.93 individuals / leafiet for the four tested planting dates,
respectively. Statistically, the first two planting dates (Oct.,15 and Oct.,29) were
insignificantly differed from each other and being significantly lower than the two
latest planting dates (Nov.,12 and Nov.,26).

The obtained data in the two studied seasons showed clearly that planting
of sweetpea seeds in the earliest planting date (Oct.,15) escaped mostly from the
infestation of 7. fabacy.

The present resuits agree with those of Shetgar et af (1994) on groundnut in
India, Wnuk and Wiech (1996) on pea plants (Pisum sativum var. arvense) in Paland,
Salman and Abou-Elhagag (2001) on faba bean in Egypt, Sahu et a/. (2005} on linseed
crop in India and Emam et &/ (2006} on sweetpea piants (P. sativurm var.
macrocarbon), as all reported that there was significantly less thrips population on
plants sown in the earliest planting date, while those sown in the fatest planting date
had the highest thrips population, but it contrast with Efil (2003) in Turkey who stated
that the late sowing date of cotton resulted in a very low 7. tabaci population,



Table1l. Mean number of Thrips tabaci] leafiet an sweetpea plants in differnt planting dates during 2004 -2005 season at Qalubiya Governorate.

Planting date

Climatic factors

Indsftid"’” Oct., 15 Oct., 29 Nov., 12 Nov., 26 Max. Temp. Mir. Temp. R.H.
Nov, 15 710 30.59 18.13 5557
7] 3.53 35.17 15.94 56.71
29 3.60 347 30.20 10.40 56.71
Dec., 6 6.60 3.23 23.94 11.37 58.14
13 3.67 6.53 3.87 22.67 11.61 59.29
19 4.20 5.47 7.33 20.00 11.00 57.14
26 9.63 8.60 11.43 8.97 21.49 9.86 58.14
Jan., 3 7.03 8.63 15.97 14.73 23.63 9.43 55.00
10 9.73 10.77 15.80 14.53 19.17 8.69 67.29
17 7.13 1297 21.37 27.23 19.66 11.26 66.71
23 £.30 17.30 30.77 30.13 19.00 9.96 61.71
30 2.43 14.00 26.97 29.10 21.01 9.04 57.29
Feb, 7 113 9.37 19.67 26.43 18.74 9.83 52.86
14 0.50 10.33 20.43 27.83 15.81 5.80 58.71
21 3.97 26.07 28.87 2411 10.40 26.57
28 0.87 17.43 24.17 22.43 9.06 55.29
Mar., 7 10.00 20.60 24.77 13.26 47.00
14 5.43 11.80 19.23 9.17 57.14
21 14.77 21.60 7.97 55.86
28 9.33 22.04 9.39 55 86
Mean=S.E. 4.86° £0.78 8.13°41.25 16.61%2.21 20.61%42.12 21.76£0.71 10.58+0.61 5695111
- 31.54
5.0, 211

First period of piant age from sowing till 45 days later.
Second period of plant age from 45 days till 50 days.
Third period of plant age from 90 days to the end of growing season.
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Table 2. Mean number of Thrips tabaci / leaflet on sweetpea plants in different .planting dates during 2005 -2006 season at
Qalubiya Governorate.

Pianting date Climatic factors
Indsgéctlon Oct.,15 Oct., 29 Nov., 12 Nov., 26 Max. Temp. Min. Temp. R.H.
Nov., 15 1.40 22.83 12,83 61.00
22 2.60 22.56 11.86 - 60.57
29 1.73 1.37 26.39 12.13 58.86
Dec., 6 2.37 2.07 25.20 15.76 65.71
13 4.20 1.47 2.67 23.24 13.29 70.57
19 3.43 2.33 5.13 22.09 11.93 61.14
26 6.30 3.83 5.60 3.87 19.01 9.43 64.57
Jan., 3 8.83 5.23 9.30 10.37 21.49 9.66 64.71
10 8.83 8.67 14.57 12.07 18.49 8.43 61.29
17 10.43 7.73 10.27 15.53 16.09 6.11 61.43
23 4.40 12.30 16.37 16.47 19.67 8.07 58.86
30 3.20 8.37 12,50 17.30 17.46 6.63 55.86
Feb., 7 2.80 8.30 24.77 18.17 21.14 8.61 56.00
14 0.43 5.13 20.93 27.97 19.54 9.856 54.14
21 2.10 9.57 23,03 18.34 7.83 63.14
28 2.37 9.13 12.93 21.21 11.50 61.86
Mar., 7 7.23 9.57 24.23 10.54 58.57
14 3.57 13.50 21.24 10.76 51.29
21 8.80 23.09 10.11 53.43
28 5.37 25.11 11.71 48.43
MeanS.E, 4.35°:0.82 5.09°+0.92 10.83°+1.73 13.93%1.75 21.42+0.62 10.350.53 59.77+1.16
F 12.03
L.S.D. 3.45

First period of plant age from sowing till 45 days later.
Second period of plant age from 45 days till 90 days.
Third period of plant age from 90 days to the end of growing season.
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2-Effect of certain climatic factors and plant age stages with cotton thrips
numbers on sweetpea leaves. _

Tables (3 and 4) show the correlation coefficient factor values between the
population density of cotton thrips, 7. tabac/ obtained from the four tested planting
dates and mean of maximum & minimum temperature and relative humidity in first
side and three periods (stages) of plant ages of sweetpea plants (first stage from
planting to 45 days, the second from 45 to 90 days and the third period from 90 to the
end of season) in the other one.

In first season, mean number of 7. fabacs obtained from sweetpea plants in
the first date was positively associated with maximum temperature and relative
humidity, as the (r} values were ( 0.53 and 0.48, respectively), while daily rang of
minimum temperature showed a negative effect (r = -0.41), it means that the
population density of 7. fabaci during the first planting date increased by increasing
the maximum temperature and relative humidity. Correlations for maximum &
minimum temperature and relative humidity were negative for the population density
of 7. ftabaciin the three other planting dates {Oct.,29, Nov.,12 and Nov., 26) except
for relative humidity in the second planting date and minimum temperature in the
fourth planting date, (r = 0.31 and 0.04, respectively),

With respect to the effect of plant age on the occurrence of 7. tabac/ on
sweetpea leaves during the previously mentioned four planting dates, data clearing
that, the population densities of this pest affected by the plant age especially during
the first and the second one more than the third period. The relation was positively
weak between the first plant age and the population in the first planting date, this
relation conversed by delaying the planting date 15 days later, On the other hand,
delaying the planting date till Nov. showed a positively significant effect of the first
plant age on the infestation of 7. tabaci as the corresponding r values were 0.13, -
0.61, 0.99 and 0.91 for the four planting dates, respectively. Almost the same
observation were confirmed throughout the second planting stage, as this stage was
positively non effective during the first three planting dates despite of being higher of
in case of Oct, 29" (r= 0.16, 0.50 and 0.03). For the last planting date, the degree of
infestation decreased by growing of the plant age from the first to the 2™ stage (r = -
0.72). Regarding the third plant period (where the plants in the flowering and fruiting
stage) the relationship were negative in the first three tested planting dates and
positive in the last one (Nov., 26) (r = -0.01,-0.03,-0.02 and 0.02, respectively).
Concerning the changes occurred in the population of 7. tabaci due to the changes in
three climatic factors at the four tested planting dates, the calculated explained
variance (E.V.%) Were 40.55, 35.70, 10.16 and 27.70%, respectively, while in case of



Table 3. Effect of cerain climatic factors and plant age (stages) on the population of 7. fabacion sweetpea plants during 2004-2005 seasons at

Qalubyia Governorate.

Seasonal mean

Correlation coefficient values (r )

Plda;:;g e Climatic factors Plant age (stages) E.V.3%
tabacifleaflet | Max. Temp. | Min. Temp. | Mean R.H. E.V.1% First Second Third E.V.2%

Oct.,15 4.86 0.53 -0.41 0.48 40.55 0.13 0.16 -0.01 60.13 68.27

Oct., 29 8.13 -0.65 -0.18 0.31 35.70 -0.61 0.50 -0.03 88.10 90.02

Nov., 12 16.61 -0.01 -0.32 -0.06 10.16 0.99** 0.03 -0.02 85.39 87.23

Nov., 26 20.61 -0.23 b.04 -0.06 27.70 0.91** -0.72 0.02 89.24 90.60

Table 4. Effect of cerain climatic factors and plant age (stages) on the population of 7. tabacion sweetpea plants during 2005-2006 seasons at
' Qalubyia Governorate,

Seasonal mean

Correlation coefficient values (r )

Pljg';c;r;g number of 7. Climatic factors Plant age (stages) EV.3%
tabaci/leaflet Max. Temp. | Min. Temp. | Mean R.H. E.V.1% First Second Third E.V.2%

Oct., 15 4.35 0.03 -g1* 0.51 63.24 -0.87% 0.38 -0.02 77.00 79.13

Oct., 29 5.09 0.02 -0.83* -0.12 50.16 0.16 0.45 -0.03 80.78 83.08

Nov., 12 10.83 0.35 -0.53 -0.21 44,95 0.95%* 0.31 -0.03 70.87 75.04

Nov., 26 13.93 -0.78 -0.42 -0.50 28.78 0.97** 0.09 0.02 76.90 87.05

E.vV. = Explained variance
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the three planting period, the corresponding values were 60.13, 88.10, 85.39 and
89.24% for the four planting dates, respectively. These values reflected that the
combined role of the climatic factors in influencing of the activity and abundance of 7.
tabaci on sweetpea leaves was lower than the role of the three planting stages, beside
that, their role decreased by delaying the planting date opposing to the plant age
which its role increased by delaying the planting date. For the combined effect of the
tested climatic factors and plant age altogether the results indicated that there were
other combined factors affecting the activity of 7. tabaci throughout the four planting
dates especially for the first and the third planting dates as E.V. % values were 68,27,
87.23%, respectively, while the opposite values for the 2™ and 4™ dates were 90.02
and 90.60%, respectively.

In the second season, the mean numbers of 7. fabaciin the four tested planting
dates were varied in relation to the climatic factors and plant age. The calculated
correlation coefficient values indicated insignificant positive with  maximum
temperature in the first three planting date and with relative humidity in the first
planting date, (r = 0.03, 0.02, 0.35 and 0.51, respectively), i.e., the population density
of 7. tabaci increased by increasing the maximum temperature and relative humidity
in the previously mentioned planting dates. On the contrary, the minimum
temperature showed negative highly significant effect in the two first planting dates (r
= -0.91 and -0.83) and insignificant negative in the third and fourth planting dates (r
= -0.53 and -0.42) and relative humidity in the three iatest planting dates (r = -0.12, -
0.21 and -0.50, respectively). These negative relationship indicated that, the
abundance of thrips was decreased as these factors increased.

The effect of plant age on the occurrence of thrips on sweetpea plants varied
from planting date to another, as for the 1% period of plant age the relation was
negatively significant during the first planting date (r= -0.87), then this relation was
positively weak in case of the second planting date (r = 0.16). Meanwhile, the
population increased significantly by increasing the plant age in its first period during
the third and fourth planting date, as the calculated r values were 0.95 and 0.97,
respectively. The second period of the plant age showed a non-significant positive
effect on the infestation rates of thrips (r= 0.38, 0.45, 0.31 and 0.09 for all planting
dates, respectively). With respect to the third period of plant age, the correlation
coefficient values indicated a non-significant negatively relationship with the
population density of thrips throughout the first three planting dates (r = -0.02, -0.03
and -0.03, respectively) and a positive during the fourth planting date (0.02).

The combined role of the three tested climatic factors showed that their effect
on the building up of the target pest decreased by delaying the sowing date, where
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the explained variance were 63.24, 50.16, 44.95 and 28.78% for the four sowing
dates, respectively. While the role of the three periods of the plant age (stags) showed
more than 70% for the four planting dates, respectively, i.e., the plant age is an
effective factors more than the climatic factors in the building up of the thrips on
sweetpea plants when its seeds planted from mid of October to the end of November,
By regarding to the role of the climatic factors and the plant age altogether, the E.V.
% values were 79.13, 83.08, 75.04 and 87.05% for the tested four planting dates,
respectively, However these results indicated that there were other factors effecting
on the activity of this pest.

The above mentioned results of the effect of climatic factors and plant age on
the population density of 7hrps tabaci agree with obtained by several authors in
different countries. Agostini and Muruaga (1990) in Argentina and Jarosik et a/. {(1997)
in Czech Republic stated that the population density of thrips increased with time age
of common bean and cucumber plants and reached to peak during the vegetative
period before fruiting. Plants were damaged from emergence until pod information.
Booij (2003) in Netherlands stated that the population dynamics of 7. tabaci on seven
crops dose not only depend on the weather factors and the presence of the most
susceptible crop but is significantly affected by the interplay of different sources at
small and large scale. Ghosh et &/ (2005) in India mentioned that the maximum
temperature and mean of relative humidity had a positive role on the occurrence of
Thrips tabaci on sweetpea leaves, but disagree in case of the effect of minimum
temperature as he reviewed that it had significantly positive effect on thrips
population,

In conclusion, the planting of sweetpea seeds in the earliest planting date in
mid Oct. escaped mostly from infestation by cotton thrips, 7. fabacd individuals. The
effect of the climatic factors on the population and abundance of 7. {abac/ on
sweetpea leaves was lower than the effect of the three planting periods as the effect
of plant age on the occurrence of thrips on sweetpea plants varied from planting date
to ancther. Also, the population increased significantly by increasing the plant age in
first period. The combined role of the three tested climatic factors showed that their
effect on the building up of the target pest decreased by delaying the sowing date,
opposing to the plant age which its role increased by delaying the planting date. The
plant age is an effective factor more than the climatic factors in the building up thrips
population on sweetpea plants when seeds sown from mid October to the end of

November.
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