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Abstract 
Biological parameters of the onion thrips, Thrips tabaci Lindeman were studied on the 
following onion (Allium cepa L.) cultivars: Nasik Red Plus N-53, Onion Dr-301 (Krishna), 
Onion White, and Nasik Red, at 25±1oC and 65±5% RH. Signifi cant (p < 0.05) diff erences 
were found in the life stages and fertility life tables on diff erent cultivars except in the pupal 
stages. More information about the biological parameters of T. tabaci on onion cultivars 
can help in designing Integrated Pest Management programs for onion thrips.
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Introduction

Onion thrips, Th rips tabaci Lindeman (Th ysanoptera: 
Th ripidae) is a major insect pest of onion throughout 
the world. Both adults and larvae are feeding stages; 
they suck sap from the leaves, giving them a silver 
patchy appearance due to the reduction in the quantity 
of chlorophyll and the rate of photosynthesis (Boateng 
2012). Th is insect can cause crop losses of up to 90% 
in Maharashtra, India (Pandey et al. 2011) and >50% 
in the USA (Diaz-Montano et al. 2011; Boateng 2012). 
Th rips tabaci is also a major vector of Iris yellow spot 
virus (IYSV) that can cause yield losses of up to 100% 
(Diaz-Montano et al. 2011; Birithia et al. 2013). Onion 
thrips can reproduce asexually (parthenogenesis) and 
sexually and the most common reproductive mode is 
thelytoky, a parthenogenesis in which females are pro-
duced from unfertilized eggs (Gill et al. 2015).

Knowing the biology of an insect pest can help in 
developing control strategies for future Integrated Pest 
Management (IPM) programs (Arrieche et al. 2006; 
Pourian et al. 2009). To make reliable decisions, and 
to reduce the application of insecticides for the man-
agement of thrips, it is necessary to fully understand 
their biology, ecology, and population structure, and 
to distinguish their biotypes (Brunner et al. 2004). One 

study was conducted on the life table of T. tabaci in re-
lation to two diff erent hosts, onion and tobacco (Fekrat 
et al. 2009), but most studies on the biology of T. ta-
baci have been on the single host plant, onion (Salmasi 
et al. 2003; Arrieche et al. 2006; Tara et al. 2012; Patel 
et al. 2013). In the present study, four cultivars: three 
red and one white onion were selected to study the life 
table of T. tabaci. Th e aim of this study was to under-
stand how diff erent onion cultivars aff ect the biologi-
cal parameters of T. tabaci. Th e data obtained can be 
useful for IPM and/or plant breeding programs in the 
management of T. tabaci.

Materials and Methods

Rearing of Thrips tabaci 

Culture of hosts
Seeds of four cultivars: Onion White (OW), Nasik 
Red (NR), Nasik Red Plus N-53 (NR-53), and Onion 
Dr-301 (Krishna) (ODK-301) from local markets in 
Aligarh, India were sown in protected nursery beds at 
the Department of Plant Protection, Aligarh Muslim 
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University (AMU) on October 30, 2013. Seedlings of 
each cultivar were transplanted into pots aft er 35 days 
(December 4) and covered with nylon mesh cages hav-
ing 210 μm apertures and maintained under protected 
conditions. Th e leaves of healthy plants were used as 
food for rearing T. tabaci. Th e pots were irrigated by 
using a 10 l water sprinkler can when it was necessary. 

Stock cultures of T. tabaci 
To establish a stock culture, T. tabaci adults were col-
lected using an aspirator from an onion field at the 
Department of Plant Protection, AMU on February 
14, 2014. Th rips tabaci females are usually found at the 
bases of the host plant leaves, where they lay their eggs 
into leaf tissue. Th erefore, 20 adults were enclosed into 
each glass test tube (50 ml) containing a fresh, thick 
and healthy leaf of each cultivar directly aft er collec-
tion for oviposition. Th e open end of the test tube was 
covered with wet soft  tissue paper and held in place 
with a rubber band for ventilation and to prevent escape. 
Th ey were kept at 25±1°C and 65±5% relative humidity 
(RH) in a Bio-chemical Oxygen Demand (BOD) Incu-
bator for 24-h. Th e leaves harboring eggs were trans-
ferred to other test tubes (50 ml) individually. When 
larvae emerged they were reared in groups (20 larvae 
per 50 ml test tube), and provided with food until the 
adult stage. Twenty replicates were made for each cul-
tivar. Th e adults were used for further investigations. 
Identifying T. tabaci in the stock culture or during the 
study was done aft er the adult’s death using standard 
techniques according to Hoddle et al. (2012).

Development time 

Development and mortality of T. tabaci were studied 
by randomly selecting 50 adult females of the same age 
from the stock culture, and placing these individually 
in a test tube (50 ml) for each cultivar. Th e rearing tech-
nique to study the biology of T. tabaci was adopted from 
Patel et al. (2013) and Fekrat et al. (2009). For oviposi-
tion, a 5 cm section of onion leaf was placed in each 
test tube with the adult thrips for 24-h. Th e test tubes 
were covered with wet soft  tissue secured with a rub-
ber band. Each test tube was considered as one repli-
cate for each cultivar. Each leaf which was harboring 
eggs was removed from the test tube and labeled with 
the date of exposure to the female. Th e eggs were then 
monitored at 24-h intervals under a stereomicroscope 
to determine the date of egg hatching. Egg eclosion 
(incubation period) of T. tabaci was estimated to be 
the period between the laying of the first egg and the 
day of egg hatching. To determine development and 
mortality of diff erent larval instars, 50 neonate larvae 
obtained from the leaf harboring eggs were selected 
randomly, isolated individually in a test tube (50 ml), 
and provided with an onion leaf of each cultivar as food 

(5 cm section). Th e onion leaf tissue in each test tube 
was changed with new leaf tissue every 24-h. Moult-
ing was observed in the test tube or on leaf tissue to 
distinguish fi rst and second larval stages, because the 
morphological diff erence between the two stages is not 
signifi cant. Average larval period and mortality were 
calculated. Pre-pupal and pupal stages were kept indi-
vidually in the same test tubes for emergence of adults, 
and leaves were removed since these are non-feeding 
stages. Th e pre-pupal and pupal periods and mortal-
ity were recorded at 24-h intervals. Th e pre-pupa was 
identifi ed by the short wing sheaths and erect anten-
nae. Th e pupa has long wing sheaths which almost 
reach to the end of the abdomen, and the antennae are 
bent backwards along the head. Th e development of 
immatures was monitored with a binocular stereo mi-
croscope up to adult emergence. Th e duration of the 
immature stage and mortality were recorded daily. Egg 
eclosion up to the emergence of adult (immature peri-
od) was also calculated. Th e percentage (%) mortality 
of immature stages for each cultivar was calculated as 
described by Fekrat et al. (2009).

Adult longevity, fecundity, and life table 
parameters

Adults that emerged from pupae were fed on onion 
leaf (5 cm sections) to determine longevity, fecun-
dity, and life table parameters for each onion cultivar. 
Each adult was kept individually in a test tube (50 ml), 
provided with fresh onion leaf tissue for each cultivar, 
and kept at 25±1°C and 65±5% RH in a BOD Incu-
bator for 24-h. Fresh leaves were provided daily until 
the adults died. Leaves harboring eggs were labeled 
with the date of exposure for determination of fecun-
dity. Th ese leaves were then monitored to determine 
pre-oviposition (period of adult female emergence 
until the commencement of egg laying), oviposition 
(period of egg laying commencement until ceas-
ing of egg laying by individual females), and post-
oviposition (the period aft er egg laying until the fe-
male died) periods for each female on each cultivar at 
24-h interval. Th e method used to count the numbers 
of eggs per leaf tissue was described by Martin and 
Workman (2006). Th e leaves were observed under 
a stereo microscope with transmitted light, and the 
total number of eggs laid during the life span of each 
adult female was considered as well as its fecundity. 
Longevity of adult females was calculated separately 
from the date of emergence to the death of adults. Th e 
period between the date of egg laying commencement 
and the death of an adult was considered as the to-
tal life span of adult females. Th e sex ratio was deter-
mined by examining the end of the adult abdomen, 
to record the presence of an ovipositor (female) or an 
aedeagus (male). 
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Statistical analysis

Th e data were analyzed using one-way analysis of vari-
ance (ANOVA). Tukey’s Honestly Signifi cant Diff er-
ence (Tukey-HSD) was used to compare between the 
means of cultivars in relation to development time, 
mortality, longevity, and fecundity of T. tabaci, which 
were counted for each cultivar using the Statistical 
Analysis System (SAS) soft ware program version 9.1.3. 
(SAS 2012). Th e following data were used to construct 
age specifi c survival and fecundity, and to calculate 
fertility life table (FLT) parameters: the pivotal age for 
the female age class in units of time (x), the number of 
individuals dying during the age interval x (dx), the total 
number of female eggs laid in age class x (lxmx), the pro-
portion of population surviving to age x (lx), the number 
of female off spring per female aged x per day (mx), the 
net reproductive or replacement rate (R0), the intrin-
sic rate of increase (rm), the fi nite rate of increase (λ), 
the mean generation time (TG), and the doubling time 
(DT) of the population (Southwood 1978) for each cul-
tivar, the period of development and survival of imma-
ture stages, longevity, and daily fecundity. A computer 
program with the code sheet of lifetable.r in the open 
source, a free soft ware programming environment R 

version 3.0.3 (R Development Core Team 2014), devel-
oped by Maia et al. (2000, 2014), was used to calculate 
and compare between FLT parameters of thrips popu-
lation on cultivars. 

Results and Discussion

Development time

Th e results (Table 1) revealed signifi cant diff erences 
between cultivars in the development time of eggs 
(F = 71.03; df = 3, 196; p = 0.0001) with a mean of 3.76 
days. Th e incubation period was prolonged to 5.06 days 
on NR, followed by 4.12 days on OW, and 3.68 days on 
ODK-301, but shortened to 2.16 days on NR-53. Th e 
incubation period found by Fekrat et al. (2009) was 
non-significantly longer than our findings, both on 
Khorasan Razavi (4.97 days) and Golestan (4.63 days). 
Moreover, Patel et al. (2013) reported that the average 
period of egg hatching was 4.52 days but prolonged to 
7.40 days (Tara et al. 2012). 

The development of first larval instar took sig-
nificantly (F = 10.44; df = 3, 180; p < 0.0001) long-
er on OW (2.50 days) than NR (1.89 days), NR-53 

Table 1. Mean development time of immature Thrips tabaci populations (±SE) on onion cultivars

Cultivar Egg I instar II instar Pre-pupa Pupa
Total 

(immature)

Onion White (OW) 4.12±0.18 b
(n = 50)

2.50±0.11 a
(n = 50)

2.76±0.16 ab
 (n = 44)

1.41±0.10 ab
(n = 42)

1.54±0.10 a
(n = 41)

12.38±0.33 a
(n = 37)

Range (2–7) (1–3) (2–5) (0–2) (0–2) (8–18)

Nasik Red (NR) 5.06±0.17 a
(n = 50)

1.89±0.10 b
(n = 50)

3.00±0.16 a
(n = 45)

1.21±0.06 b
(n = 42)

1.69±0.08 a
(n = 42)

12.75±0.30 a
(n = 36)

Range (3–7) (1–3) (1–4) (1–2) (1–2) (8–16)

Nasik Red Plus N-53 
(NR-53)

2.16±0.11 c
(n = 50)

1.86±0.09 b
(n = 50)

2.42±0.11 b
 (n = 49)

1.70±0.10 b
(n = 43)

1.45±0.12 a
(n = 37)

9.82±0.24 b
(n = 33)

Range (1–3) (1–3) (1–4) (1–3) (1–4) (7–13)

Onion Dr-301 
(Krishna) (ODK-301)

3.68±0.10 b
(n = 50)

1.83±0.09 b
(n = 50)

1.79±0.11 c
(n = 46)

1.71±0.11 a
(n = 42)

1.617±0.08 a
 (n = 38)

10.74±0.24 b
 (n = 34)

Range (3–5) (1–3) (1–3) (1–3) (1–2) (8–14)

Total mean 3.76±0.10 2.01±0.05 2.41±0.08 1.50±0.50 1.58±0.49 11.47±0.17

Range (1–7) (1–3) (1–5) (0–3) (0–4) (7–18)

df 3, 196 1, 180 1, 65 3, 154 1, 81 3, 136

F 71.03*** 10.44*** 14.71*** 6.52*** 1.10 ns 23.3***

p 0.00 0.00 0.00 0.00 0.35 0.00

HSD 0.53 0.36 0.50 0.35 0.36 1.05

***signifi cant at p < 0.001; ns – non-signifi cant
Means followed by the same letter in a column are not signifi cantly diff erent (p > 0.05)
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Table 2. Mean mortality of immature Thrips tabaci populations (±SE) on onion cultivars

Cultivar I instar II instar Pre-pupa Pupa Total (immature)

Onion White (OW) 12.00±3.74
(n = 50)

4.22±2.59
(n = 44)

2.22±2.22
(n = 42)

10.00±4.68
(n = 41)

28.44±6.08
(n = 37)

Range (0–20) (0–11.11) (0–11.11) (0–25) (10–46.11)

Nasik Red (NR) 10.00±3.16
(n = 50)

7.22±4.94
(n = 45)

0.00±0.00
(n = 42)

14.28±1.76
(n = 42)

31.50±7.95
(n = 36)

Range (0–20) (0–25) (0–0) (11.11–20.00) (20–61.67)

Nasik Red Plus N-53 
(NR-53)

2.00±2.00
(n = 50)

12.22±1.96
(n = 49)

14.17±2.72
(n = 43)

12.02±6.12
(n = 37)

40.41±10.85
(n = 33)

Range (0–10) (10–20) (11.11–25) (0.00–33.33) (21.11–79.44)

Onion Dr-301 
(Krishna) (ODK-301)

8.00±3.74
(n = 50)

8.94±2.27
(n = 46)

8.67±6.46
(n = 42)

8.89±8.89 
(n = 38)

34.50±6.47 
(n = 34)

Range (0–20) (0–11.11) (0–11.11) (0–25) (10–46.11)

Total mean 8.00±1.72 8.15±1.60 6.26±2.12 11.30±2.77 33.71±3.83

df 3, 16 3, 16 3, 16 3, 16 3, 16

F 1.78 ns 1.11 ns 3.05 ns 0.16 ns 0.40 ns

p 0.19 0.37 0.06 0.92 0.75

HSD 13.11 12.8 14.88 24.05 32.61

ns – non-signifi cant

(1.86 days) and ODK-301 (1.83 days). In contrast, 
Fekrat et al. (2009) recorded developmental times of 
first instars as 2.28 and 2.21 days on Khorasan Ra-
zavi and Golestan cultivars, respectively. Patel et al. 
(2013) recorded that the first instar larva completed 
their development in 2.52 days but it was prolonged 
to 3.95 days (Tara et al. 2012). In the present study, 
a significant (F = 14.71; df = 1, 65; p < 0.0001) differ-
ence was found between cultivars in second larval 
instars. The longest period of second larval instars 
was recorded on NR (3.00 days) followed by OW 
(2.76 days) and NR-35 (2.42 days), while the short-
est period was on ODK-301 (1.79 days) with a total 
mean of 2.41 days. This was dissimilar to results of 
Fekrat et al. (2009) who found that there was no sig-
nificantly difference between Khorasan Razavi (3.11 
days) and Golestan (2.89 days), whereas Patel et al. 
(2013) recorded 3.41 days and it was prolonged to 
4.72 days (Tara et al. 2012).

Th e pre-pupal period was signifi cantly (F = 6.52; 
df = 3, 154; p = 0.0004) longer on ODK-301 (1.71 
days) and NR-53 (1.70 days) than OW (1.41 days) 
and NR (1.21 days). Fekrat et al. (2009) recorded pre-
-pupal durations of 2.08 and 2.07 days (non-signifi -
cant diff erence) on Khorasan Razavi and Golestan, 
respectively, whereas Patel et al. (2013) recorded an 
average pre-pupal duration of 1.96 and Tara et al. 

(2012) 4.20 days. These were longer than what was 
found in the present study.

A non-signifi cant (F = 1.10; df = 1, 81; p = 0.35) diff er-
ence was found in the pupal stages (means of 1.58 days) 
between cultivars. Similarly, Fekrat et al. (2009) found 
a non-signifi cant diff erence between Khorasan Razavi and 
Golestan, which lasted 2.69 and 2.92 days, respectively. 
However, pupal development was 3.56 days as observed 
by Patel et al. (2013), and 2.88 days (Tara et al. 2012).

Th e overall immature developmental time was sig-
nifi cantly (F = 23.30; df = 3, 136; p < 0.0001) longer on 
NR (12.38 days), while shorter on NR-53 (9.82 days). 
Similarly, Fekrat et al. (2009) found that 15.22 and 
14.66 days were required for immatures on Khorasan 
Razavi and Golestan onion, respectively. Th ese were 
longer than the cultivars in the present experiment. 
Tara et al. (2012) reported the longest period of 20.52 
days. Th is variation in values may not depend only 
on host plants (Fekrat et al. 2009), but could refl ect 
inherent diff erences in the thrips populations.

Mortality

A non-signifi cant (p > 0.05) mortality diff erence was 
recorded among the populations of immatures on the 
diff erent cultivars (Table 2). Similar results were found 
by Fekrat et al. (2009). 
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Adult stage and life span

Signifi cant diff erences were found in pre-oviposition 
(F = 3.63; df = 3, 103; p = 0.02), oviposition (F = 38.07; 
df = 3, 103; p < 0.0001), and post-oviposition (F = 3.86; 
df = 3, 103; p = 0.0115) periods of T. tabaci popula-
tions reared on the diff erent cultivars (Table 3). Th e 
pre-oviposition period lasted 2.00 days on ODK-301, 
followed by 1.69, 1.54, and 1.29 days on NR, OW, and 

NR-53, respectively. However, Fekrat et al. (2009) re-
ported pre-oviposition periods of 2.35 and 3.00 days 
on Khorasan Razavi and Golestan onion, respectively. 
Moreover, females oviposited for 19.31 and 16.46 days 
on NR and OW, respectively compared to 8.41 and 7.12 
days on NR-53 and ODK-301 (Fig. 1). Th e post-ovipo-
sition was 1.39 days on NR followed by OW (1.19 days), 
NR-53 (0.76 days) and ODK-301 (0.47 days). Bagheri 
(2000) found a post-oviposition period of 2.50 days. 

Fig. 1. Fecundity of Thrips tabaci on onion cultivars
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Long oviposition and short post-oviposition periods of 
22.98 and 3.51 days were reported by Patel et al. (2013) 
compared to 14.66 and 3.82 days oviposition and post-
-oviposition periods in the present study.

Adult longevity was signifi cantly (F = 99.22; df = 3, 
136; p < 0.0001) aff ected by the cultivars. It was longer on 
NR (22.39 days), but shorter on ODK-301 (5.29 days), 
which was at par with NR-53 (5.97 days) and OW (19.22 
days) with a total mean of 13.53 days. In contrast, Fekrat 
et al. (2009) found that female longevity was 18.00 and 
17.78 days on Khorasan Razavi, Golestan onion, respec-
tively; females lived up to 17.27 days (Bagheri 2000) and 
27.97 days (Patel et al. 2013) on onion.

Th e life span of T. tabaci population was signifi -
cantly (F = 109.13; df = 3, 136; p < 0.0001) longer when 
reared on NR (35.14 days) and OW (31.60 days) than 
on ODK-301 (16.03 days) and NR-53 (15.79 days), with 
a total mean of 25 days. However, Patel et al. (2013) 
reported a life span that was 38 to 62 days (mean of 
49.66 days).

Fecundity

A non-signifi cant (F = 0.71; df = 3, 103; p = 0.55) dif-
ference was found in daily fecundity between the cul-
tivars (mean of 3.82 eggs/female/day). Th is was higher 
than the 1.56 and 1.57 eggs/female/day on Khorasan 
Razavi and Golestan onion recorded by Fekrat et al. 
(2009). Total fecundity signifi cantly diff ered (F = 35.37; 
df = 3, 103; p < 0.001) by cultivars (Table 3). Th e high-
est number of eggs (83.81 egg/female) was laid on NR, 
with fewer on OW (67.22 eggs/female), followed by 
33.94 and 27.12 eggs/female in NR-53 and ODK-301, 
respectively. On average, a single T. tabaci female laid 
a mean of 61.14 eggs in its life span. However, Fekrat 
et al. (2009) reported a mean of 29.50 and 27.71 eggs/
female on Khorasan Razavi and Golestan onions. In 
contrast, Patel et al. (2013) found 56.63 eggs/female 
and Bagheri (2000), 36.82 eggs/female.

Maximum daily egg laying occurred on 15.50, 16.5, 
17.50, and 19.5 days of age on OW (5.49 eggs/female), 
ODK-301 (4.13), NR (5.92), and NR-53 (4.77), and 
gradually decreased with advancing age (Fig. 1). A few 
females laid their highest number of eggs when young, 
but most of them were between 13.50 and 23.5 days of 
pivotal age.

Fertility life table (FLT) parameters

Th e results (Table 4) showed that the net reproduc-
tive rate (R0) of T. tabaci on NR was 60.34 females/fe-
male/generation. Th is was signifi cantly (p < 0.05) the 
highest, followed by OW (49.74). However, the dif-
ference was non-signifi cant between NR-53 (11.58) 
and ODK-301 (9.22). Th e highest intrinsic rate of 
increase (rm) occurred on OW (0.22 females/female/
day), which was at par with NR populations. Simi-
larly, the value of rm was at par between the popula-
tions of NR-53 (0.16) and ODK-301 (0.14). Th e fi nite 
rate of increase (λ) was signifi cantly (p < 0.05) higher 
on OW (1.25 females/female/day), which was at par 
with the population of NR (1.22). In the same way, 
the population of NR-53 (1.18) was at par with ODK-
-301 (1.15). Mean generation time (TG) was signifi -
cantly diff erent between populations of T. tabaci on 
the cultivars. It was the longest in the population on 
NR (20.25 days), and the shortest on NR-53 (15.28 
days). Th e population on ODK-301 (5.00 days) had 
signifi cantly (p > 0.05) longer double time (DT) than 
OW (3.11 days) and NR (3.42 days). On the other 
hand, the population on NR-53 (4.26) was at par with 
the populations on OW and NR. 

From earlier results, fertility life table (FLT)/life in-
dices parameters diff ered between the populations of 
T. tabaci as a result of the cultivars. However, Fekrat 
et al. (2009) did not fi nd signifi cant diff erences in FLT 
parameters between onion cultivars. In addition, the 
values of R0, rm and λ were higher on OW and NR, 

Table 4. Life indices of Thrips tabaci on onion cultivars (mean±SE)

Parameter
Onion White 

(OW)
Nasik Red 

(NR)
Nasik Red Plus N-53 

(NR-53)
Onion Dr-301 (Krishna) 

(ODK-301)

Net reproductive rate – R0 
(females/female/generation)

49.74±2.76 b 60.34±3.27 a 11.58±2.29 c 9.22±1.95 c

Intrinsic rate of increase – rm 
(females/female/day)

0.22±0.01 a 0.20±0.00 a 0.16±0.01 b 0.14±0.02 b

Finite rate of increase – λ 
(females/female/day)

1.25±0.01 a 1.22±0.01 a 1.18±0.02 b 1.15±0.02 b

Mean generation time – TG (day) 17.55±0.47 b 20.25±0.50 a 15.28±0.54 c 16.37±0.64 bc

Doubling time – DT (day) 3.11±0.09 b 3.42±0.08 b 4.26±0.38 ab 5.00±0.59 a

Means in a row followed by the same letter in a row were not signifi cantly diff erent (α = 0.05) (Tukey’s multiple range test)
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with the exception of NR-53 and ODK-301 in the 
present study than the results of Fekrat et al. (2009). 
Moreover, the TG and DT values of the cultivars in 
the present study were lower than the TG and DT 
reported by Fekrat et al. (2009). Thrips tabaci males 
were not observed in this experiment and the popu-
lation consisted only of females. Th is is similar to the 
results of Salmasi et al. (2003), Arrieche et al. (2006), 
and Marullo and Grazia (2012). 

Th ese data indicate that the biological parameters 
of T. tabaci are signifi cantly infl uenced by onion cul-
tivars. Th e OW and NR cultivars were more suscepti-
ble to thrips infestation than NR-53 and ODK-301 as 
the result of their short development time, fecundity, 
and increased FLT parameters. Th e variation in re-
sistance between the cultivars may be due to morpho-
logical characteristics and/or chemical and nutrition-
al composition of the plants (Silva et al. 2015). The 
morphological characteristics might involve thick-
ness and rigidity of the cellular walls, the amount of 
epicuticular waxes, and the wider central angle be-
tween the leaves. Th ese features increase the diffi  culty 
of attack by onion thrips on onion plants (Martin and 
Workman 2006; Mo et al. 2008; Morsello et al. 2008; 
Diaz-Montano et al. 2010; Silva et al. 2015). Chemi-
cal substances and the nutritional composition of 
onion plants infl uence the feeding rate, the develop-
ment and reproduction of T. tabaci, resulting in plant 
resistance by antibiosis and antixenosis (Riefl er and 
Koschier 2009). Leaf color may also play an impor-
tant role in resistance (Diaz-Montano 2011). Part of 
the plant chemical defense system against insects is 
composed of volatiles and various allelochemicals, 
such as monoterpenes, which have a deterrent eff ect 
and inhibit feeding (Koschier et al. 2000). It is con-
cluded that Nasik Red Plus N-53 and Onion Dr-301 
(Krishna) have some antibiosis eff ect on the thrips’ 
biology more than Onion White and Nasik Red cul-
tivars. Th ese resistant cultivars inhibit development 
time and reproduction of thrips. Th ese cultivars can 
be used in future breeding and/or IPM programs to 
control onion thrips. Th is result agrees with our fi eld 
results on screening cultivars (Moraiet 2016). How-
ever, more physiological investigation is required to 
understand the relationship between thrips biology 
and onion characteristics. 

Acknowledgements

Th e fi rst author is thankful to the University Grants 
Commission (UGC), New Delhi for the award of Jun-
ior Research Fellowship (JRF) for Foreign Nationals, 
which partially supported the project. We thank the 
Chairman of Department of Plant Protection, Faculty 
of Agricultural Sciences, AMU, Aligarh, India for pro-
viding the necessary facilities. 

References

Arrieche N., Paz R., Montagne A., Morales J. 2006. Estudios bi-
ológicos de Th rips tabaci Lindeman (Th ysanoptera: Th ripi-
dae) en cebolla, en el Estado Lara, Venezuela [Biological 
studies of Th rips tabaci Lindeman (Th ysanoptera: Th ripi-
dae) from onion fi elds, Lara State, Venezuela]. Bioagro 18 (3): 
149–154. (in Portuguese, with English summary)

Bagheri S. 2000. A survey on the bioecology of Th rips tabaci 
Lindeman (Th ysanoptera: Th ripidae) on onion and its natu-
ral enemies in the north of Khuzestan province, Iran. M.Sc. 
thesis, Shahid Chamran University, Ahvaz, Iran, 141 pp.

Birithia R., Subramanian S., Pappu H.R., Muthomi J., Narla R.D. 
2013. Analysis of Iris yellow spot virus replication in vec-
tor and non-vector thrips species. Plant Patholology 62 (6): 
1407–1414. DOI: 10.1111/ppa.12057

Boateng C.O. 2012. Physiological responses of onion germ-
plasms to Iris yellow spot virus and onion thrips (Thrips 
tabaci). Ph.D. dissertation, Department of Bioagricultural 
Sciences and Pest Management, Colorado State University, 
Colorado, USA, 326 pp.

Brunner P.C., Chatzivassiliou E.K., Katis N.I., Frey J.E. 2004. 
Host-associated genetic diff erentiation in Th rips tabaci (In-
secta; Th ysanoptera), as determined from mtDNA sequence 
data. Heredity 93: 364–370. DOI: 10.1038/sj.hdy.6800512

Diaz-Montano J. 2011. Resistance to onion thrips (Th rips tabaci 
Lindeman) and incidence of Iris yellow spot virus in onions. 
Ph.D. thesis, Cornell University, Ithaca, New York, USA, 
150 pp.

Diaz-Montano J., Fuchs M., Nault B.A., Fail J., Shelton A.M. 
2011. Onion thrips (Th ysanoptera: Th ripidae): a global pest 
of increasing concern in onion. Journal of Economic Ento-
mology104 (1): 1–13. DOI: 10.1603/EC10269

Diaz-Montano J., Fuchs M., Nault B.A., Shelton A.M. 2010. 
Evaluation of onion cultivars for resistance to onion thrips 
(Th ysanoptera: Th ripidae) and Iris yellow spot virus. Journal 
of Economic Entomology 103 (3): 925–937. DOI: 10.1603/
EC09263

Fekrat L., Shishehbor P., Manzari S., Nejadian E.S. 2009. [Com-
parative development, reproduction and life table param-
eters of three populations of Th rips tabaci (Th ysanoptera: 
Th ripidae) on onion and tobacco]. Journal of Entomologi-
cal Society of Iran 29 (1): 11–23. (in Iranian)

Gill H.K., Garg H., Gill A.K., Gillett-Kaufman J.L., Nault B.A. 
2015. Onion thrips (Th ysanoptera: Th ripidae) biology, ecol-
ogy, and management in onion production systems. Journal 
of Integrated Pest Management 6 (1): 1–9. DOI: 10.1093/
jipm/pmv006 

Hoddle M.S., Mound L.A., Paris D.L. 2012. Th rips of Califor-
nia [online]. Publishing, Queensland. Access on Internet: 
http://keys.lucidcentral.org/keys/v3/thrips_of_california/
Th rips_of_California.html

Koschier E.H., Kogel W.J., Visser J.H. 2000. Assessing the at-
tractiveness of volatile plant compounds to western flow-
er thrips (Frankliniella occidentalis Pergande). Journal of 
Chemical Ecology 26 (12): 2643–2655. DOI: 10.1023/A:
1026470122171

Maia A.D.H., Alfredo J.B., Campanhola C. 2000. Statistical in-
fl uence on associated fertility life table parameters using 
jackknife technique: computational aspects. Journal of Eco-
nomic Entomology 93 (2): 511–518. DOI: 10.1603/0022-
-0493-93.2.511

Maia A.D.H., Pazianotto R.A.D.A., Luiz A.J.B., Marinho-
-Prado J.S., Pervez A. 2014. Inference on arthropod demo-
graphic parameters: computational advances using R. Journal 
of Economic Entomology 107 (1): 432–439. DOI: 10.1603/
EC13222 

Martin N.A., Workman P.J. 2006. A new bioassay for determin-
ing the susceptibility of onion (Allium cepa) bulbs to on-
ion thrips, Thrips tabaci (Thysanoptera: Thripidae). New 
Zealand Journal of Crop and Horticultural Science 34 (1): 
85–92. DOI: 10.1080/01140671.2006.9514391



Journal of Plant Protection Research 57 (2), 2017128

Marullo R., Grazia A. 2012. Notes on sex ratio and reproduc-
tive modes in fi eld populations of two pest thrips species 
(Th ysanoptera, Th ripidae) in Italy. Acta Phytopathologica 
et Entomologica Hungarica 47 (1): 117–123. DOI: 10.1556/
APhyt.47.2012.1.15

Mo J., Munro S., Boulton A., Stevens M. 2008. Within-plant distri-
bution of onion thrips (Th ysanoptera: Th ripidae) in onions. 
Journal of Economic Entomology 101 (4): 1331–1336. DOI: 
10.1603/0022-0493(2008)101[1331:WDOOTT]2.0.CO;2

Moraiet M.A.M. 2016. Biology and management of Th rips taba-
ci Lindeman on onion crop. Ph.D. thesis, Faculty of Agricul-
tural Sciences, Aligarh Muslim University, India, 217 pp.

Morsello S.C., Groves R.L., Nault B.A., Kennedy G.G. 2008. Tem-
perature and precipitation aff ect seasonal patterns of dispers-
ing tobacco thrips, Frankliniella fusca, and onion thrips, Th rips 
tabaci (Th ysanoptera: Th ripidae) caught on sticky traps. En-
vironmental Entomology 37 (1): 79–86. DOI: 10.1603/0046-
225X(2008)37[79:TAPASP]2.0.CO;2

Pandey S., Mishra R.K., Singh A.K., Srivastava D.K. 2011. Bioef-
fi cacy of plant extracts, neem-based biopesticides and insect 
growth regulators for management of onion thrips. Biopes-
ticides International 7 (1): 60–63. 

Patel N.V., Pathak D.M., Joshi N.S., Siddhapara M.R. 2013. Bi-
ology of onion thrips, Th rips tabaci (Lind.) (Th ysanoptera: 
Thripidae) on onion Allium cepa (Linnaeus). Journal of 
Chemical, Biological and Physical Sciences 3 (1): 370–377.

Pourian H.R., Mirab-balou M., Alizadeh M., Orosz S. 2009. 
Study on biology of onion thrips, Thrips tabaci Lindeman 
(Thysanoptera: Thripidae) on cucumber (var. Sultan) in 
laboratory conditions. Journal of Plant Protection Research 
49 (4): 390–394. DOI: 10.2478/v10045-009-0061-x

Riefl er J., Koschier E.H. 2009. Comparing behavioural patterns 
of Th rips tabaci Lindeman on leek and cucumber. Journal 
of Insect Behavior 22 (2): 111–120. DOI: 10.1007/s10905-
-008-9158-8

Salmasi M.H.Z., Hejazi M.J., Rahnemon A.A. 2003. Investigat-
ing of the life cycle of onion thrips, Thrips tabaci Lind. in 
insectarium. Agricultural Science (Tabriz) 13 (1): 91–100. 

SAS Institute 2012. ROC user’s manual, version 9.1.3. SAS Insti-
tute Inc., Cary, USA.

Silva V.C.P.D., Bettoni M.M., Bona C., Foerster L.A. 2015. Mor-
phological and chemical characteristics of onion plants 
(Allium cepa L.) associated with resistance to onion thrips. 
Acta Scientiarum Agronomy 37 (1): 85–92. DOI: 10.4025/
actasciagron.v37i1.17436 

Southwood T.R.E. 1978. Ecological Methods: with Particular 
Reference to the Study of Insect Populations. Chapman and 
Hall Publisher, London, UK, 575 pp. 

Tara R.A., Rostum G., Albalkhi A., Albachir A.A., Mohamad 
A.H. 2012. Study of infl uence diff erent temperatures on 
some biological character of onion thrips Th rips tabaci Lin-
deman. Julius Kühn Archiv 438: 393.


