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Comparative Analysis of Cold Tolerance and Overwintering Site of Two Flower

Thrips, Frankiiniella occidentalisand F. intonsa

Chulyoung Kim, Du-yeol Choi, Falguni Khan, Md Tafim Hossain Hrithik, Jooan Hong and Yonggyun Kim*
Department of Plant Medicals, College of Life Sciences, Andong National University, Andong 36729, Korea

ABSTRACT: Two dominant thrips in hot pepper (Capsicum annuum) cultivating in greenhouses are Frankliniella occidentalis and F. intonsa in Korea.
This study investigated their overwintering physiology. These two thrips were freeze-susceptible and suppressed the body freezing temperature by
lowering supercooling point (SCP) down to -15~-27°C. However, these SCPs varied among species and developmental stages. SCPs of F.
occidentalis were -25.7+0.5°C for adults, -17.2+0.3°C for pupae, and -15.0+0.4°C for larvae. SCPs of F. intonsa were -24.0%£1.0°C for adults,
-27.0+0.5°C for pupae, -17.240.8°C for larvae. Cold injuries of both species occurred at low temperature treatments above SCPs. Thrips mortality
increased as the treatment temperature decreased and its exposure period increased. F. occidentalis exhibited higher cold tolerance than F. intonsa.
In both species, adults were more cold-tolerant than larvae. Two thrips species exhibited a rapid cold hardening because a pre-exposure to 0°C for
2 hsignificantly enhanced the cold tolerance to a lethal cold temperature treatment at -10°C for 2 h. In addition, a sequential exposure of the thrips
to decreasing temperatures made them to be acclimated to low temperatures. To investigate the overwintering sites of the two species, winter
monitoring of the thrips was performed at the greenhouses. During winter season (November~February), adults of the two species were not
captured in outside of the greenhouses. However, F. occidentalis adults were captured to the traps and observed in weeds within the greenhouses.
F. occidentalis adults were also emerged from soil samples obtained from the greenhouses during the winter season. F. intonsa adults did not come
out from the soil samples at November and December, but emerged from the soil samples obtained after January. To determine the adult emergence
due to diapause development, two thrips species were reared under different photoperiods. Adult development occurred in all photoperiod
treatments in F. occidentalis, but did not in F. intonsa especially under short periods. Tomato spotted wilt virus, which is transmitted by these two
species, was detected in the weeds infested by the thrips during the winter season. These results suggest that F. occidentalis develops on weeds in the
greenhouses while F. intonsa undergoes a diapause in the soil during winter.
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Table 1. PCR primer sequences and annealing temperatures for identification of weeds

Genes Primer sequences Annealing temperature (°C) Reference

AGACCTTTTTGAAGAAGGTTCTGT

rbecL 55 Dong et al. (2014)
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difference among means in each developmental stage at Type |
error = 0.05 (LSD test).

FH F2E At o]5of EAfsh= SAEHE =45t
HCHFig. 6). A} 717F 6K (Hl 52, =2k, w53, A3t 4
v 53}, 7HAIh 2 BRE 952 A ZofA] SAHHE Wdst

FCHFig. 6A). & 184 7417} A A H o= o
(Chenopodium album)o| X 7} H-2 W47} 2 =] 1A qk
(Fig. 6B), A ZAP|7oll 1|42 0 2 HHE 0 Lol &
(Rorippa palustris)©| 1t} BEHof| ojqtE2He= 5 11 7fA|
7 EE =GR kA 17 e 3 129 o] Folls
0] IStk WAE AR B 450 1A Fols, o]
(Cardamine parviflora), £4:0|%, 113 Capsicum annuum) =
B R s

AL 712K (11€-29) B Foll A= AL E 2AF
Ci(Fig. 7). o2JollA] A2 T eF200g2] EORS 7hAjet A 2
Aol $BSH HF-2 2 A3t AR S doflA] T
A7} 4718 5 102 ool A&A0.2 Salsier.
gk o] c kA e &f 73-= -2 AAI7H 1 o] 58] =g
Ak b,

]IN
p

TSWV 2= MEH

ZAF AR A | A 315 AS7]of] TSWVZE A E Sl
oI5 7|l & FY Ao FAT oA o]2RI TSWV
A& BEASH A0 11Eof R E £2850)E(R. palustris) T} 2
B|E(Portulaca oleracea) 4z 1231 12Y0) YA &
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Fig. 5. Monitoring £. occidentalis (‘Fo’) and F. intonsa (‘Fi’) during winter (Oct 19, 2021 ~ Apr 13, 2022) using a yellow sticky trap. (A) Trap
catches in both inside and outside of a greenhouse (Hahoe, Andong, Korea), which was cultivated with hot pepper before the monitoring.
(B) Temporal change of daily minimum temperatures.

a) NO. Diagnostic genes Blast species Max score Total score E-value Identity (%)
#1 ITS Capsicum annuum var. annuum 920 920 0.0 100
#2 rbcLb Cardamine parviflora 1109 1109 0.0 100
#3 ITS Chenopodium album 1109 1109 0.0 100
#4 TS Erigeron canadensis 920 920 0.0 100
#5 rbecLb Oxybasis glauca 1109 1109 0.0 100
#6 ITS Portulaca oleracea 1016 1016 0.0 100
#7 rbcLb Rorippa palustris 1016 1016 0.0 100
#8 rbeLb Stellaria media 1016 1016 0.0 100
#9 ITS Senecio vulgaris 1109 1109 0.0 100

b) Chenopodium album ° °
Amaranthaceae
Oxybasis glauca 0
Erigeron canadensis @
Astetaceae
W Senecio vulgaris 0
©
Q Cardamine parviflora 0 )
Q Brassicaceae
; Rorippa palustris () ° 0 o o ()
Caryophyllaceae | Stellaria media 0o
Portulacaceael Portulaca oleracea °
SoIanaceael Capsicum annuum a o (]
11/16 11/30 12/3 12/22 1/14 11/16 11/30 12/3 12/22 1/14
Time (month/date) Time (month/date)

Fig. 6. Occurrence of £. occidentalis ('Fo’) and F. intonsa('Fi') infesting weeds in a greenhouse during winter (Oct 19, 2021 ~ Apr 13, 2022).
The greenhouse was cultivated with hot pepper before the monitoring. (A) Molecular diagnosis of weeds infested by thrips. (B)
Frequencies of the thrips in the different plant hosts.

416 KoreanJ. Appl. Entomol. 61(3) 409~422 (2022)



Number of emerged adults
Incubation period (days)

Sampling sites

Fig. 7. Occurrence of £, occidentalis (‘Fo’) and £. intonsa (‘Fi') in soil samples of a greenhouse during winter (Oct 19, 2021 ~ Apr 13, 2022).
Each soil sample was about 100 g and incubated at 25°C for 10 days to observe emerged adults. Sampling sites include outside (‘a’)/inside
('b’) of Hahoe and outside (‘c’)/inside (‘'d’) of Yongsang, in Andong.
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Fig. 8. Detection of TSWV in overwintering site of £, occidentalis (‘Fo’) and £. intonsa ('Fi) in different sampling periods from Nov 13,2021
to Jan 14, 2022. Multiplex PCR was applied to diagnose the virus and thrips. TSWV-positive weeds include Rorippa palustrisand Portulaca
oleracea in samples collected at Nov 13 and Rorippa palustrisin samples at December. TSWV-negative samples include Chenopodium
album, Oxybasis glauca, Erigeron canadensis, Senecio vulgaris, Cardamine parviflora, Stellaria media, and Capsicum annuum.
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