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Competition between Frankliniella occidentalis and Thrips tabaci on cucumber and their abundance
on several greenhouse plants
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Abstract

The abundance of the western flower thrips, Frankliniella occidentalis, along with the onion thrips, Thrips tabaci, in the greenhouse of
tomato, cucumber, Alstroemeria, Rose and Gerbera were determined by weekly sampling from November 2018 to May 2019 in Isfahan
districts. The competition ability of these two species on cucumber was evaluated by comparing their fertility-life table parameters at two
different temperatures and also by measuring the density of each species over time with different initial densities of both species. The results
showed that the population of the western flower thrips was always higher than onion thrips in greenhouses. The fertility- life table
parameters showed that an increase in temperature leads to increase the western flower thrips’s population. At 25 ° C, the intrinsic rate of
increase (0.17 day™) and the net reproductive rate (51 nymphs) of onion thrips were higher than the western flower thrips, and at 27 ° C the
western flower thrips had higher intrinsic rate of increase (0.18 day™) and net reproductive rate (45 nymphs) than those of onion thrips. Since
the value of intra-specific competition for onion thrips (0.34) and western flower thrips were 0.34 and 0.14, respectively. The onion thrips
population growth is more affected by intraspecies competition than western flower thrips and so the western flower thrips is more successful
in interspecific competition than onion thrips.
Keywords: Intraspecific competition, intrinsic rate of increase, onion thrips, western flower thrips
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occidentalis, and the onion thrips, Thrips tabaci to determine the
intraspecific and interspecific competition.
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Table 1. Biological parameters and fecundity (mean £SE) of the onion thrips, Thrips tabaci and the western flower thrips,
Frankliniella occidentalis, at temperatures, 25 and 27 °C.

Thrips species Temperatures  Pre-adult  Adult female longevity TPOP APOP Oviposition Fecundity
pesp (°C) (day) (day) (day) (day) period (day)

Thrins tabaci 25 12.57+0.08° 25.91+0.42° 14.88+0.16° 2.25+0.11% 5.68+0.11° 116.73+2.23°
P 27 10.62+0.08° 22.26+0.4° 13.04+0.24°  2.35+0.22° 4.28+0.09° 66.31+1.46°

Frankliniella 25 13.3+0.09° 21.35+0.24° 16.5+0.18° 3+0.12° 4.02+0.04° 64.53+1.05°

occidentalis 27 10.02+0.08¢ 24.54+0.46" 12.89+0.21°  2.86+0.16% 4.43+0.11° 97.89+2.04°

(P <0.05 o Ctr el g O 3030) il s me OVl SuS b st a3 Ssline Gy Ll Sl

Means in each column followed by different letters are significantly different (paired bootstrap test, P < 0.05).
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Table 1. Population growth parameters (mean £SE) of the onion thrips, Thrips tabaci and the western flower thrips,

Frankliniella occidentalis at temperatures 25 and 27 °C.

. . Temperatures r Iy Ro GRR T
Thrips species 1 4 . .

(°C) (day™) (day™) (offspring) (offspring) (day)
) ) 25 0.169+0.005° 1.184+0.006° 51.36+5.86°  74.99#8.37°  23.25+0.19°
Thrips tabaci b b b be .
27 0.158+0.006 1.171+0.007 27.85+3.32 54.36+9.78 21.02+0.21
Frankliniella occidentalis 25 0.135+0.005° 1.145+0.006° 25.81+3.1° 38.26+4.5° 23.95+0.19°
27 0.187+0.006° 1.205+0.008° 45,03+4.9° 72.36+12.97®  20.35+0.21¢

<P<005 TS 1 C,J.‘>- ;“qu.w. Q)—g U}AJD -U_;lb J\.QL;'M uJ)L:-' ji.:.& Lv g,‘j:.w A2 C,}La.w «_éjf- L dub,ﬁvl.:d
Means in each column followed by different letters are significantly different (paired bootstrap test, P < 0.05).
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Table 3. The mean number (+SE) of larvae produced per female
10 days after different treatment densities of adult female
Thrips tabaci and Frankliniella occidentalis at 25°C
with five replications.

Number of adult females per ~ Mean number of larvae per

Age-specific survival rate (/)

Age (days) treatment female +SE
Zu‘ F. occidentalis T. tabaci F. occidentalis T. tabaci
‘ 0 10 R 1.23+0.93
0 20 - 1.83+0.52
0 30 - 0.95+0.41
0 60 - 0.630.23
10 0 2.90+0.20 -
10 10 3.50+0.41 0.40%0.12
10 20 4.50+0.72 0.70+0.26
10 30 5.030.23 0.32+0.13
20 0 1.90+0.16 -
40 20 10 4.78+0.61 0.90+0.21
l — e F. occidentalis 25 °C 20 20 2.50+0.42 0.73+0.23
% 30 Nege,. LI F eorttemtatts 27 20 30 3.90+0.85 0.30£0.12
§ 0 Toogues, ke guars 30 0 1.54£0.63 -
g a0 O 30 10 2.80%0.30 0.25+0.05
g 30 20 2.60+0.21 0.48+0.12
5 30 30 1.90+0.84 0.38+0.18
g 0 60 0 0.84+0.25 -
0

s el SIS a5 by 5 OT Slsebl 350 5 3de L3550 -8 Jgde
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Fig. 3. Age- specific survival rate (ly), age- specific fecundity (my) Tab!e 4.The .v-alues and .cF)nfldenc.e |nterva-I5. measurln-g. effects of
and life expectancy (e,) of western flower thrips, western flower intraspecific competition and interspecific competition of

thrips, Frankliniella occidentalis, and the onion thrips, Thrips tabaci Thrips tabaci and Frankliniella occidentalis after 10 days on a
at temperatures, 25 and 27 ° C cucumber plant (C is the value of intraspecific competition,

B is the competition coefficient , and A is the larvae per female
produced in the absence of competition).

@A P e a0k e gled S B, 95% Confidence

Insect Parameter Value interval

534S e S gla '*.C,J.BJM;&O‘&}; |
T _55 o Js C 0.340 0.15-5.36
e JalS sbas Lsls DLl gl e DY pams Thrips tabaci B 5.70 415720
sabas oS das e 0L Sldlls Ll (W et al., 2020) s * 9.0 5.58-16.96
' . o c 0.140 0.08-0.26
F. occidentalis S 55 Ol 05 552> ;5 J_2e Fra,nk"n'e_"a B 0.013 0.01-0.04

occidentalis

A 7.38 5.10-8.83

Frankliniella bispinosa (Morgan) (Thysanoptera: Thripidae) s
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