J. Plant Prot. and Path., Mansoura Univ., Vol.6 (10): 1399- 1413,2015

ECOLOGICAL AND BEHAVIORAL ASPECTS OF Thrips =y
tabaci LINDEMAN (THYSANOPTERA: THRIPIDAE) ON / ciicken
ONION PLANTS

using
Darwish, AAE. T«Hfﬂv
Plant Protection Department, Faculty of Agriculture,
Damanhour University, Egypt

ABSTRACT

Effect of three planting dates of onion plants (November, 15" December, 15",
and January, 15“‘) on levels of infestation by thrips, Thrips tabaci Lindeman and on its
yield, were studied during two successive seasons (2013/14 and 2014/15) at El-
Beheira Governorate, Egypt. The degree of infestation with thrips increased
significantly by delaying planting date, as onion plants cultivated in the earliest
planting date (November, 15" were attacked by the fewest numbers with highest
weightof onion bulbs, while the plants of the latest planting date (January, 15““) were
more liable to insects infestation with lowestweight of onion bulbs. The population
densityand life stage composition of T. tabaci populations were determined in the two
consecutive seasons and in the three planting dates. The intra-plant distribution of
thrips was studied and a clear pattern in the diel periodicity of the intra-plant
distribution of T. tabaci, was noticed in that the adults tended to be located higher on
the plant during the hottest periods of the afternoon. The vast majority of nymphs
occupied the basal half of the leaves and remained there throughout the day. The
effect of thrips damage on onion yield was studied and the mean percentages of yield
losses in onion bulb as a result of thrips damage during two successive seasons
ranging from 26.17 % to 42.39 % in different planting dates in the 1% season. In the
2™ seasonloss in bulb yield recorded 20.45, 30.85 and 35.23 % in the 1%, 2™ and 3"
planting date, respectively. Statistical analysis of correlation coefficientvalues showed
that the effect of climatic factors on the population density of T. tabaci wasn’t differed
according to planting date during two studied seasons. The population density of
onion thrips correlated positivelywith minimum, mean, maximum temperature, mean
of wind speed and negatively correlated with average relative humidity.

INTRODUCTION

Onion is one of the most important vegetable crops grown in Egypt
either for local consumption or for export. The cultivated area reached to
102703 fed. in 2010 and total production was 1259007 ton with an average
yield of 12.633 tons /fed. (Annual Report of the Statistics and Agricultural
Economics Department, The Ministry of Agriculture, Egypt). Onion Thrips,
Thrips tabaci Lindeman, is minute, phytophagous, invasive, highly
fecundative, polyphagous, multivolatine, cosmopolitan and vector insect pest
(Reitz et al., 2011). In Egypt, the cotton thrips, T. tabaci is considered as one
of the important insect pests attacking onion crops. (Afifi and Hayder, 1990;
Elkhayat et al. 1997; Moawad, 2003 and Abd El-Hameed et al., 2011). The
infestation by thrips appears early on onion and the outer leaves have silvery
spots. Nymphs and adults of this species feeding on leaves and in heawy
infestation, they may cause stunded growth of plants (Hudak and Penzes,
2004). The attack of thrips population not only kills onion seedlings, but also
may cause the older crops to mature early which results in reduction of yield
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(Anon., 2004). About 40-60% reduction in yield has been reported due to pest
attack (Fournier, et al. 1995). The careful selection of sowing date makes it
possible to ensure that the wlnerable stage in a crop does not coincide with
the period of pest abundance (Pollard, 1955). Knowledge of the population
dynamics and life stage composition for a certain thrips population in a given
field and time may be useful for providing management recommendations
because different life stages of thrips (i.e., adult-larva ratio) respond
differently to insecticides (Liu et al., 2004). A population with more larvae may
be more susceptible to insecticides compared with one with more adults. In
contrast, thrips larvae may be hard to manage with insecticides because they
are not migratory and hide inside the leaf whorls. The total variability in thrips
populations in crops is determined by the natural growth of population and
the influence of weather on activity and rate of multiplication of the insects
(Kirk, 1997). An understanding of the factors that influence these population
changes is essential in predicting thrips population. Weather variables
including rainfall, temperature, relative humidity and wind have been reported
as important factors that significantly affect thrips numbers (Ananthakrishnan,
1993; Kirk, 1997; Legutowska, 1997). Relatively high temperatures and lack
of rainfall have been associated with increase in onion thrips population,
while high relative humidity and rainfall reduce thrips population (Hamdy and
Salem, 1994). Understanding the diurnal periodicity of the intra-plant
distribution of T. tabaci are very important to improve the timing of insecticide
spray. The possibility that the intra-plant distribution of thrips could be
affected by time of day, and therefore all the physical factors associated with
it (temperature, light intensity, humidity etc.) was investigated by Sites et al.
(1992) and Burnstone, (2009).

Present studies were conducted to evaluate the effect of planting dates
on infestation by T. tabaci, the population density and life stage composition
of T. tabaci population, the diel periodicity of the intra-plant distribution,
assess the yield losses due to this insect if uncontrolled and effect of main
weather factors on population density of T. tabaci.

MATERIALS AND METHODS

Effect of planting dates on infestation with T. tabaci:

Field experiment was conducted at Abou-Elmatamir district, EI-Beheira
Gowernorate, Egypt during 2013/2014 and 2014/2015 seasons, to evaluate
the effect of three planting dates of onion (Allium cepa L.) cv. Giza 20 varity
on thrips population. Plots of 6 x 7 (42 m2) equal sizes were laid in complete
randomize blocks design (CRBD) with four replicates. Each planting date was
represented by four plots. Sampling of onion plants were taken weekly after
sowing until the end of experiment. In each sampling date, four plants were
picked randomly per plot, and the collected samples were kept in paper bags
to examine in the laboratory with sterio-microscope to count the mean
number of adults and immature stages of T. tabaci per plant in each sowing
date. Also, population of T. tabaci in onion plantations was carried out to
evaluate the population density and life stage composition of this pest during
the two seasons.
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Infestation Rate: For studying the infestation rate of T. tabaci on onion
plants, sixteen plants were chosen randomly by weekly intervals for each
planting date. The selected plants were \isually inspected for thrips
infestation symptoms, and classified as infested plants or non infested plants
and the percentage of the infested plants were calculated.

The effect of the time of the day on the intra-plant distribution of T.
tabaci:

To study the effect of the time of the day on the intra-plant distribution
of T. tabaci, sampling took place owver a series of six replicate days between
the latest week of February and the 1" week of April during the two seasons.
Samples were taken four times a day from the three planting dates and four
plants of each planting dates (12 plants for each time) randomly selected.
The samples were taken at 6:00 am, 10:00 am, 2:00 pm and the last at 6:00
pm. Sampling plants were separated into three sections: stem, basal half of
leaves and apical half of leaves. The three sections were sealed in separate
plastic bags and taken to the laboratory for assessment. The numbers of
adults and nymphs of T. tabaci on each section of each plant were recorded.
Similar technique was established by Burnstone, (2009).

Assessment of yield loss due to T. tabaci:

Each sowing date under study consisted of two plots (one sprayed and
other unsprayed). The treated plots were sprayed with Carbosulfan (Marshal
25 % WP) (Syngenta) at the rate of 100 ml/Fed. Controlled plots remained
unsprayed throughout the season. After harvesting the crop, total weight of
16 onion bulbs per planting date (4/plot) was measured. The reduction in

weight estimated by the following formulae (Karar, et al. 2014):

Avg.Weight of onion Bulbs in sprayed plots - Avg. weight of onion
YWeightloss= bulbs in unsprayed plots

Avg.Weight of onion Bulbsin sprayed plots.

The climatic factors effect:

The considered and dominating meteorological factors during the
investigation were the maximum, minimum, mean temperature, the awverage
relative humidity and mean wind speed (Km/h). Values of such factors were
supplied by the meteorological organization, Cairo, Egypt to clarify the role of
the selected environmental factors in regulating the population density of
onion thrips. The fluctuation in the values of the environmental factors was
used for calculating the simple correlation (r values).

Data analysis: The data were analysed using a general analysis of variance
(ANOVA) according to Snedecor and Cochran (1982). Means were separated
by L.S.D. test at P<0.05. (using SAS institute statistical software, SAS, 2003)

RESULTS AND DISCUSSION

Effect of planting dates on infestation with T. tabaci:

As shown in Table 1 the results revealed that the population density of T.
tabaci (nymphs and adults) on onion plants differed significantly according to the
sowing date during the two successive seasons 2013/14 and 2014/15. In the 1%
season, the population density of T. tabaci individuals increased by delaying
planting date. The onion plants were sown in the earliest planting date
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(November, 15”’) infested significantly by the lowest mean number of T. tabaci
(23.02 |nd|\/|duals /plant). On the contrary, the plants of the last planting date
(January, 15' ) harboured highest numbers of T. tabaci (45.49 mdmduals/plant)
In the 2" season (Table 2), results took the same trend as obtained in the 1
season despite the population density per plant by T. tabaci was lower than
those recorded in the 1°' season. The seasonal mean numbers of T. tabaci found
in this season were (18.38, 31.37 and 39.45 individuals / plant) for the three
tested planting dates, respectively. The obtained data in the two studied seasons
and their statistical analysis showed clearly that the degree of infestation of T.
tabaci was significantly affected by changing the tlme of sowing and the planting
of onion and the earliest planting date (November, 15' )escaped mostly from the
infestation of T. tabaci.
Table (1): Mean number of Thrips tabaci |nd|V|duaIs/pIant on onion
plants in different planting dates during the 1°' season of

2013/14.
Inves tigation 1“'sowmg date 2"“'sowmg date 3" sowing date
date (mid November) (mid December) (mid January)

Nymphs[Adults| Total [Nymphs [Adults| Total [Nymphs | Adults [ Total
2271172013 0 0 0 - - - - - -
2971172013 0 0 0 - - - - - -
06/12/2013 0 0 0 - - - - - -
13/12/2013 0 0 0 - - - - - -
20/12/2013 0 0 0 0 0 0 - - -
27/12/2013 0 0 0 0 0 0 - - -
03/01/2014 0 0.25 | 0.25 0 0 0 - - -
10/01/2014 0.563 [ 1.312 | 1.875 0 0 0 - - -
17/01/2014 0.75 | 1.563 | 2.313 0 0.188]0.188 0 0 0
24/01/2014 4.5 1.125 | 5.625 | 0.688 15 [2.188 0 0 0
31/01/2014 10.19 | 4.375 [ 1456 | 5.563 2 |7.563 0 0.625 [0.625
07/02/2014 17.31 | 6.313 [ 23.63 | 10.94 [4.875[15.81| 0.313 1 1.313
14/02/2014 1394 [16.13 [ 30.06 | 22.38 [3.938[26.31| 6.875 3.313 [10.19
2170272014 425 [ 1556 [58.06 | 37.75 [11.63[49.38] 18.31 5 2331

28/02/2014 59.25 [ 11.13 | 70.38 [ 39.81 |10.25|50.06| 41.5 18.31 |59.81
07/03/2014 675 |[20.31 8781 61.88 |11.81]|/3.69| 53.44 13.38 |66.81
14/03/2014 40 23.75 [ 63.75 | 54.19 [21.25(75.44] 46.06 18.94 65
21/03/2014 43.5 7.5 51 70.63 [16.88| 87.5 | 61.81 165 |78.31
28/03/2014 26.06 | 9.313 [ 35.38 | 80.31 11.5 [91.81| 49.13 20.88 70
04/04/2014 12.69 | 2.938 | 1563 | 61.06 [17.25(78.31| 48.5 23.81 |72.31

11/04/2014 - - - 40.06 |12.44]52.5| 62.88 27.13 90
18/04/2014 - - - 38.13 ]10.13)48.25| 87.5 18.38 |105.9
25/04/2014 - - - 26.56 |4.563|31.13| 56.31 26.56 |82.88
02/05/2014 - - - 7438 |6.563| 14 49 15.69 |64.69
9/05/2014 - - - - - - 32.5 11.75 |44.25
16/05/2014 - - - - - - 19.75 11.56 |31.31
23/05/2014 - - - - - - 17.69 7.188 |24.88
30/05/2014 - - - - - - 10.63 7.625 |18.25
Mean+SE 16.93 6.08 [ 23.02 | 27.86 7.33 352 | 3311 12.38 | 45.49
- +4.89 | +1.68 | #6.34 [ +6.04 |+1.48|+7.38] 5.8 +2 +7.61

L. S. D.for Nymphs =15.861, F=2.170
L. S. D. for Adults =4.9205, F=3.685
L.S.D. for Total =20.2178, F=2.484
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Table (2): Mean number of Thrips tabaci individuals/plant on onion
plants in different planting dates during the 2"% season of

2014/15.
- T*"'sowing date (mid | 2™ sowing date (mid | 3“sowing date (mid

Idni;/ttzstlgatlon Novegmber)( Decegmber)( Jan%ary) (

Nymphs | Adults | Total | Nymphs |Adults | Total [Nymphs |Adults [ Total
21/11/2014 0 0 0 - - - - - -
28/11/2014 0 0 0 - - - - - -
05/12/2014 0 0 0 - - - - - -
12/12/2014 0 0 0 - - - - - -
19/12/2014 0 0 0 0 0 0 - - -
26/12/2014 0 0 0 0 0 0 - - -
02/01/2015 0.125 | 0.188 [0.313 0 0] 0 - - -
9/01/2015 0313 | 2188 | 25 0 0.125 [0.125 - - -
16/01/2015 1563 | 1.188 [ 275 [ 0.125 | 0.563 [0.688 0 0 0
23/01/2015 4375 | 3125 75 2.438 1 3.438 [9] 0 0
30/01/2015 6.25 4.75 11 9 2125 [11.13| 4.25 3.313 [7.563

06/02/2015 15.44 | 7.188 | 22.63| 10.25 4 14.25| 5.563 | 3.563 [9.125
13/02/2015 31.44 9.75 [41.19( 20.31 | 5438 [25.75| 9.813 | 2.125 |11.94
20/02/2015 25.88 11.75 | 37.63| 33.69 7.5 |41.19] 34.44 3.5 |37.94
27/02/2015 18.88 15.13 | 34 28.44 | 9.125 | 37.56| 24.44 | 5563 | 30
06/03/2015 45.06 10.44 | 55.5 | 33.19 10.31 | 43.5 | 37.38 6 43.38
13/03/2015 33.88 14.56 |48.44| 47.31 20 ]167.31] 33.06 [ 12.25 |45.31
20/03/2015 34.38 9 43.38| 52.38 16.06 | 68.44| 36.06 | 10.44 [ 46.5
27/03/2015 36.69 7.563 |44.25| 55.13 15.31 | 70.44| 55.13 | 12.88 | 68
03/04/2015 11.56 5.125 | 16.69| 58.13 195 |77.63] 59.5 15.5 75

10/04/2015 - - - 34.88 145 [49.38| 78.06 | 22.06 [100.1
17/0472015 - - - 35 10.75 [ 45.75] 69.5 16.63 [86.13
24/04/2015 - - - 2781 ] 9.688 | 375 | 43.94 | 21.38 [65.31
01/05/2015 - - - 24.5 8.875 [33.38 4581 | 17.44 |63.25
[8/05/2015 - - - - - - 29.5 9.938 [39.44
15/05/2015 - - - - - - 23.63 6 29.63
22/05/2015 - - - - - - 15.97 2.76 ]18.73
29/05/2015 - 10.25 | 1.375 |11.63

Mean+SE 13.29 5.1 [18.38| 23.62 7.74 |31.37| 30.81 8.63 [39.45
- +3.48 +1.16 |+4.51 +4.5 +1.51 [+£5.97| +5.14 | +1.58 [+6.58

L. S.D. for Nymphs =12.5439, F= 4.955

L.S. D. for Adults =4.0544, F=1.652

L.S.D. for Total = 16.306, F= 3.405

The present results are in agreement with the findings of Metwally et.
al. (1994) who recorded that the population density of T. tabaci increased by
delaying planting date on squash and common bean. Also, the present
results agree with those of Shetgar et. al. (1994), on groundnut, Wnuk and
Wiech (1996), on pea plants, Salman and Abou-Elhagag (2001) on faba
bean, Sahu et. al. (2005) on linseed crop and Emam et. al. (2006) on sweet
pea plants, as all reported that there was significantly less thrips population
on plants sown in the earliest planting date, while those sown in the latest
planting date had the highest thrips population. But it contrast with Efil (2003)
who stated that the late sowing date of cotton resulted in a very low T. tabaci
population. Mohamed, (2011) recorded that the degree of infestation with
three pests, aphid, Aphis gossypii Glover, whitefly, Bemisia tabaci (Genn.)
and thrips, T. tabaci Lind. increased significantly by delaying planting date on
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squash plants. Also, in Nigeria Ibrahim and Adesiyun (2009) found that the
infestation with thrips increased by delaying planting date on onion plants.

The infestation rate of T. tabaci represented as the percentage of
infested plant with T. tabaci per 16 plants was increased gradually throughout
the season from transplanting to harvest dates in the different planting dates
with increasing of plant age then decreased in the end of season. The
general means of infested plants were statistically highly significant in the
latest planting date than other planting dates (Table 3).

Table (3): Infestation percentages of onion plant with thrips tabaci in
three planting dates during two successive seasons 2013/14
and 2014/15:

. 1°" season 2013/14 2"% season 2014/15
Planting date (Mean+SE) (Mean+SE)
15 — November 34.37+6.22° 30+5.45°
15- December 47.81+6.86a° 43.75:28.17
15 — January 55.62+7.29° 49.67+6.61°
L.S.D. 19.28 17.68

Means in each column followed by the same letter(s) are notsignificantly different at 5%
level

Population density T. tabaci:

Concerningg the population density of T. tabaci, illustrated in Fig. 1 and
2, during the 1% season 2013/14, the mid November transplant was free of
thrips up to seven weeks after transplanting, mid December transplant up to
four weeks after transplanting, January transplant up to two week after
transplanting, the insect was first observed on January 3"’, January 17" and
January 31°' (0.25, 0.18 and 0.62 individual / plant) for the 1%, 2™ and the 3"
sowing dates, respectively. The population increased to record the peak
population on 7" March, 28" March and 18" April i.e. 87.81, 91.81 and 105.9
thrips / plant, respectively. Afterward the pest population declined during the
month of March, April and May for the three sowing date, respectively. The
decline in population may be due to maturation of crop, leaf hardening and
migration of thrips to other crops. In the 2" season similar trend was obtained
whereas the insect remained a consistent pest on onion during the growing
season and the first observation was recorded on 2™ January, o™ January
and 30" January during the 1%, 2" and 3" sowing dates, respectively. Then
the population increase to record peaks on 6™ March (55.5 thrips / plant), 3"
April (77.63 thrips / plant) and 10" April (100.1 thrips / plant). Then the
population declined due to maturation of onion crop. Ullah et al. (2010) in
Pakistan and Hussain et al. (1997), Hyder and Shariff (1987), El-Gendi,
(1998) and Abd El-Hameed et al. (2011) in Egypt also recorded almost
similar findings. These results refer to the peaks of thrips population were
more related by the plant growth stage in different planting dates than other
factors such as the suitability of weather for population growth.
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Fig. 1: Population density of the total population of onion thrips on the
three different sowing dates during 2013/14 season in onion
crop at El-Beheira Governrate.
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Fig. 2: Population density of the total population of onion thrips on the
three different sowing dates during 2014/15 season in onion
crop at El-Beheira Governrate.

Life stage composition of Thrips tabaci on onion plants:

Percentages of nymph thrips abundance to total thrips abundance on
onion plants varied on different sampling dates during each season and
between the three planting dates Owerall percentages of nymph to total
thrlps ranged from 61.48 % on 3" sowing date (mid January) to 43.46 % on
1% sowing date in 2013/14 season, and from 69.75 % to 43.79 % in 2014/15
season (Table 4). Generally, adult thrips composed about of <32 % of all
thrips on onion plants. With the increase of adult thrips population, more
immatures were produced, lowering the adult percentage. The lower
percentages of adults in the late season could be caused by fewer nymphs
molting to adults, or more adults leaving the plants as the plants became
mature. In addition, adult thrips may migrate from plants, especially when
plants were senescing. In general, dewelopmental stages of T. tabaci on
onion plants consisted of 43.46 -69.75 % Nymphs, and 20.25 - 31.58 %
adults. In similar work Liu, (2004) found that dewvelopmental stages of T.
tabaci on onion plants consisted of 76-85% larvae, <0.1% pupae, and 10-
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28% adults. While, Liu and Chu. (2004) found that the adult thrips comprised
=16.4 and 15.8% of total thrips in the absolute estimates and field visual
counting, respectively.

Table (4): The life stage composition of the onion thrips, Thrips tabaci

on onion plants:

Season Sowing date Mean/plant + SE
All thrips % adults | % nymphs | Nymphs/adult
1% season M?d November| 23.02+6.02 | 26.53+£6.16 | 43.46+8.04 1.84+0.43
(2013/14) Mid December| 35.2+7.38 | 24.45+5.39 | 55.54+7.86 2.73x0.5
Mid January | 45.49+7.61 | 31.58+4.98 | 61.48+5.72 2.17+0.3
ond Mid November| 13.29£3.48 | 26.2t5.24 | 43.79+7.43| 1.56+0.34
(Zoi’jﬁgc)’” Mid December| 31.3755.07 | 275325.32 | 57.4627.21 | 2.37£033
Mid January | 39.45+6.58 [ 20.25+2.45 [ 69.75+5.66 | 3.73+0.53

The effect of the time of the day
tabaci:

The results in Tables (5-8) illustrated distinct correlation between time
of day and the position of adults and nymphs of T. tabaci on the onion plants
through the two seasons. Concerning adults of T. tabaci, (Tables 6 & 8) the
majority of them were found on the basal section of the plant throughout the
day. Few numbers of T. tabaci adults were recorded on the stem through all
time of the day. A large proportion of T. tabaci adults make a regular
migration to the apical half of the leaves with increase of warmth throughout
the day. This may be due to temperature that has a direct effect upon the
activity and behaviours of T. tabaci, including its flight behaviours. In case of
nymphs, the vast majority of them occupied the basal half of the leaves and
remained there throughout the day (Tables 5 & 7). This was true for ewery
sampling date during the experiment. Although there was some movement
between zones, it was undertaken by very a small percentage of the owerall
nymph population. The present results agree with Sites et al. (1992) who
reported that the intra-plant distribution of thrips could be affected by time of
day, and therefore all the physical factors associated with it (temperature,
light intensity, humidity etc.). They were able to show that, in midsummer,
there was a tendency for thrips to aggregate on the apical half of leaves in
the early afternoon, when temperatures were highest. This may reflect
dispersion behaviour, as the thrips climb to higher parts of the host plant to
initiate flight. It also highlights the importance of understanding the diurnal
periodicity of the intra-plant distribution of T. tabaci to improve the timing of
insecticide sprays. Also, these results agree with Burnstone, (2009) in UK on
his study on the diel periodicity of the intra-plant distribution of T. tabaci and
Mo et al. (2008) who found that higher proportions of larvae than adults of T.
tabaci congregated at the basal sections of plants, particularly when plants
were young and thrips density was low. Regardless of plant size, there were
always more adults in the upper than basal plant sections. These results
reveal to the insecticides spraying efforts should be focus in the mid day and
warmer days when T. tabaci is to be more active.

on the intra-plant distribution of T.
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Table (5): Mean numbers of T. tabaci nymphs on the dlfferent onion
plant parts at the different times of day during the 1% season

2013/2014:
Time General

Plant parts 6:00 am 10:00 am 2:00 pm 6:00 pm mean
IApical half of leaves | 1.18+1.17 1.98+0.5 2.19+1.42 1.18+0.67 1.63+1.06°
Basal half of leaves [39.06+9.43 | 46.86+13.28 | 48.27+11.2 | 43.61+6.66 |44.45+10.38%
Stem 0.67+0.35 | 0.98+0.45 1.18+0.9 0.83+0.61 0.92+0.6°
General mean 13.63+19.2%[16.61+23.16% [ 17.21+23.42% | 15.2+20.98% | 15.66+21.34
Means in each column orrow followed by the same letter(s)are not significantly different

at 5% level
L.S.D. for General means of plant parts =3.4586

L.S.D. for General means of times =3.9936

Table (6): Mean numbers of T. tabaci adults on the different omon plant
parts at the different times of day during the 1% season
2013/2014:

General
mean

4,61+3.34°
11.11+4.25%

Time

10:00 am

6.46+1.88
9.8+2.9

Plant parts 2700 pm

8.11+2.75
10.31+2.65

6:00 pm
1.63+0.59
13.72+6.23

6:00 am
2.24+1.93
10.61+4.2

IApical half of leaves

Basal halfof leaves
Stem 0.42+0.26| 0.47+0.34 | 0.44+0.31 [0.63+0.27| 0.48+0.29°

General mean 4.42+5.219 5.58+4.39° | 6.28+4.82° | 5.33+7° | 5.4+5.37
Means in each column orrow followed by the sameletter(s)are not significantly different
at 5% level

L.S.D. for General means of plantparts =1.7988

L.S.D. for General means of times =2.077

Table (7): Mean numbers of T. tabaci nymphs on the different on|on
plant parts at the different times of day during the 2nd

season 2014/2015:

Time General
Plant parts 6:00 am 10:00 am 2:00 pm 6:00 pm mean
IApical half of leaves | 1.43+0.84 2.13+1.02 2.2+1.53 1.37+0.84 | 1.78+1.09°
Basal half of leaves | 35.66+3.92 | 42.08+10.09 | 48.05+7.48 | 31.72+4.61 |39.38+9.09%
Stem 0.62+0.4 0.83+0.46 0.61+0.42 0.63+0.3 0.68+0.38"
General mean 12.57+16.94™ 15.01+20.45°" [16.95+23.017[ 11.24+15.11"[ 13.94+18.85

Means in each column orrow followed by the same letter(s)are not significantly different

at 5% level.
L.S.D. for General means of plant parts =2.8246
L.S.D. for General means of times =3.2615

Table (8): Mean numbers of T. tabaci adults on the different omon plant

parts at the different times of day during the 2"? season
2014/2015:
Time General
Plant parts 6:00 am 10:00 am 2:00 pm 6:00 pm mean
Apicalhalf of leaves | 1.04+0.56 | 4.76+0.83 | 6.68+0.87 1.3+1.23 3.44+2 56"
Basal half of leaves 9.92+3.54 7+1.33 10.67+3.33 | 11.04+2.38 | 9.65+3.07%
Stem 0.38+0.3 0.22+0.2 0.38+0.29 0.47+0.37 | 0.36+0.29°
General mean 3.78+4.87° | 3.99+3.03" [ 5.91+4.74® | 4.27+5.15° | 4.49+4.51
Means in each column orrow followed by the sameletter(s)are not significantly different

at 5% level
L.S.D. for General means of plantparts =1.2681

L.S.D. for General means of times =1.4643
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Effect of planting dates and thrips damage on onion yield:

There were significant differences in weight of onion bulb between the
planting dates in unsprayed plots during the two successive seasons,
whereas the maximum awerage weight per bulb was recorded in 1% sowing
date i.e., (89.56, 91.12 g/bulb), which differed from the other two sowing
dates in awerage weight of onion bulbs (Table 9), the minimum weight was
recorded in the latest date (58.68, 60.31 g/bulb) in 2013/14 and 2014/15,
respectively. Similar results were obtained in case of treated plots, whereas
the maximum awverage weight of onion bulb during consecutive two seasons
elaborate that significantly higher weight per bulb was recorded in the 1%
sowing date (121.31, 114.56 g/bulb) followed by the 2" ¢ date (116.56, 104.93
g/bulb) then the latest date (101.88, 93.12 g/bulb) in consecutive two
seasons, respectively.

Data presented in Table (9) revealed that, the mean percentages of
yield losses in onion bulb as a result of thrips damage durlng two successive
seasons (2013/14 and 2014/15). A loss in bulb yield in the 1> season ranging
from 26.17 % to 42.39 % in different plantlng dates compared to treatment
which sprayed against thrips. In the 2 season loss in bulb yield recorded
20.45, 30.85 and 35.23 % in the 1%, 2" and 3" planting date, respectively. In
similar work Karar et al. (2014) recorded that on average about 37% losses in
yield per bulb of onion was recorded due to thrips as compared with sprayed
crop. Mote (1978) also reported crop loss of upto 50 per cent due to onion
thrips, T. tabaci. Similarly, Srinivasan (1982) also reported that onion crop
protected from T. tabaci attack by giving sewen sprays of 0.05 per cent
dimethoate 30 EC, yielded significantly more bulb yield compared to
unprotected plots causing crop loss upto 38.42 per cent.

Table (9): Effect of planting dates and thrips damage on onion yield
(Bulb weight) during the two season of study:

Season 1°" season 2013/14 2™ season 2014/15
Planting Yield loss Yield loss
date Sprayed |Unsprayed % Sprayed |Unsprayed %

15 - November | 121.3+3.79%|89.56+4 57 26.17 |114.5+4.13%91.12+4.27] 20.45
15 - December | 116.545.19%|76.62+3.83°| 34.26 |104.9+6.23™[72.56+3.43| 30.85
15 - January [ 101.9+4.68°[58.68+2.04°] 42.39 [93.12+3.68"/60.31+2.43] 35.23
L.S.D. 13.0698 | 10.2839 13.71 9.8734
F value 4.877 18.44 4.97 20.03
Means in each column followed by the same letter(s) are notsignificantly differentat 5%
level

Effect of climatic factors on T. tabaci density population on onion
plants:

With regard to the effect of climatic factors on the population density of
thrips infesting onion plants in three planting dates during 2013/14 and
2014/15 seasons, each of the correlation coefficient values were calculated
and tabulated in Tables 10 and 11. Positive correlations were found in
different planting dates between thrips population (hymphs, adults and total
population) and minimum, mean and maximum temperature. The present
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findings corroborated with Panwar et al. (2015) and Gupta et al., (1997) who
reported that the positive correlation of temperature with thrips population.
Also, the present investigations are supported in findings of Khan et al.,
(2008) who noticed that incidence of thrips was highly affected by weather
factors like mean air temperature; relative humidity and rainfall. It was evident
form Table 1 that thrips population in different planting dates was negatively
correlated with mean relative humidity in agreement with Hamdy and Salem,
1994. Also, Waiganjo, et al. (2008) found that dry weather with moderately
high temperatures increased seasonal thrips numbers, while wet season with
moderately high relative humidity was negatively correlated with thrips
numbers. While, positive significant correlation was found between thrips
population in different planting dates and mean of wind speed (Km/h). These
results were repeated in the consecutive seasons.

Table (10): Effect of climatic factors on the population density of T.
tabaci infesting onion plants in three planting dates during
2013/14 season:

Planting Stage Max. Mean Mini. Mean Mean wind
date Temp. | Temp. Temp. RH% [speed (Km/h)
15 planting Nymphs 0.193 0.025 -0.109 -0.058 0.885
Date Adults 0.068 -0.1 -0.211 0.02 0.819

Total population| 0.161 -0.008 -0.136 -0.038 0.869
b4 planting Nymphs 0.145 0.23 -0.082 -0.120 0.644
Date Adults 0.408 0.279 0.147 -0.239 0.835

Total population| 0.195 0.070 -0.041 -0.143 0.684
39 planting Nymphs 0.578 0.542 0.523 -0.762 0.688
Date Adults 0.653 0.62 0.6 -0.8 0.698

Total population | 0.599 0563 0.544 -0.773 0.692

P=0.01

Table (11): Effect of climatic factors on the population density of T.
tabaci infesting onion plants in three planting dates during
2014/15 season:

Planting Stage Max. Mean Mini. Mean Mean wind
date Temp. | Temp. | Temp. | RH% | speed (Km/h)
1 planti Nymphs 0.147 | 0.143 | 0.168 | -0.536 0.259
a9 Adults 0.058 | 0.088 | 0.169 | -0.698 0.183
Total population | 0.127 | 0.131 0.17 [ -0.583 0.243
o™ planting Nymphs 0.538 | 0.63 0.67 | -0.668 0.916
Date Adults 0.593 [ 0.677 | 0.692 | -0.646 0.901
Total population | 0.552 | 0.643 | 0.676 | -0.663 0.913
3 olanti Nymphs 0.531 | 0.516 | 0.447 | -0.480 0.915
S Adults 0554 | 0536 | 0.461 | -0.401 0.843
Total population | 0.538 | 0.522 | 0.452 | -0.463 0.901

P=0.01
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