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Biological Traits of the Lesser Strawberry Aphid (Chaetosiphon minus) in
Strawberry under Plastic Houses
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Bio Utilization Institute, Andong 36614, Korea
"Industrial Insects Lab. Co. Ltd., Nonsan 32923, Korea
*Department of Plant Medicine, Sunchon National University, Suncheon 57922, Korea

ABSTRACT: To establish the systematic biological control system for various insect pests in strawberry under plastic houses, we were
investigated the biological traits of lesser strawberry aphid, Chaetosiphon minus (Forbes), as a target pest. The lesser strawberry aphid is
adapted to low temperatures while examining the availability of and selecting useful natural enemies. The development, survivorship
and reproduction of lesser strawberry aphid were evaluated at four constant temperatures (10, 15, 20, and 25°C). The developmental
periods of the nymphal stages ranged from 41.7 d at 10°C to 9.8 d at 25°C. The developmental threshold temperature and degree day
of nymphal stages are 5.5°C and 185 DD. The reproduction rate (Ro) was higher at 20°C (30.16) than at 25°C (22.38). The 50 % survival
rate and maximum longevity of adult females were 31 d and 59 d at 20°C, and 25 d and 36 d at 25°C, respectively. The average progeny
per female was 35 at 20°C, and 26 at 25°C. We confirmed that compared to other strawberry aphids under plastic houses, the lesser
strawberry aphid is more adapted to lower temperatures. It is, therefore, necessary to commercialize natural enemies such as syrphid flies
with high activity at low temperatures.
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Fig. 1. Leaf-disks of strawberry for rearing the lesser strawberry
aphid, Ch. minus (Forbes).
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Table 1. Densities of various aphids on strawberries cultivated into the pipe-constructed plastic film greenhouses in Korea

Number of aphids per shoot leaf

Regions
N ugmber Aphids 2019 2020
of farms) Latein Latein Latein Latein Latein Latein Latein Latein Latein
Feb. Mar. Apr. Nov. Dec. Jan. Feb. Mar. Apr.
Chaetosiphon minus 4.4 16.3 329 - 1.5 2.1 1.6 2.4 4.1
Geoz:sh)ang Aphis gossypii - - - - 2.1 2.3 0.2 - -
Aulacorthum sp. 1.3 35 - - - - - - 0.3
Nonsan Chaetosiphon minus - - - - -
(5) Aphis gossypii - - - 9.0 1.0
Buyeo Chaetosiphon minus - - - - -
%) Aphis gossypii - - - 1.7 0.2
Andong Chaetosiphon minus - - - - - - - - -
(5) Aphis gossypii - 3.7 33.0 - 1.5 - - - -

Fig. 2. The lesser strawberry aphid, Ch. minus (Forbes) on strawberry. A: underside of the leaf, B: on the petiole.
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Table 2. Development period (day, mean + SE) for the nymphal stages of the lesser strawberry aphid, Ch. minus (Forbes) at various

temperatures
Temp. (°C) - Development periods (day + SE)
Ist instar 2nd instar 3rd instar 4th instar Total
5 36 - - - - -
10 30 10.3 +2.8a 9.6+2.5a 9.8+23a 120+ 2.4a 41.7+7.6a
15 36 5.4+0.9b 49+1.1b 4.8+ 1.0b 55+1.2b 20.6 £ 2.6b
20 30 34+0.7¢c 2.3+0.6¢c 2.9+ 0.8¢c 3.3+0.8c 11.9+ 1.6¢
25 31 2.3+0.6d 2.0+£0.2¢c 2.5+ 0.8¢c 3.0+ 0.7¢c 9.8+ 1.1c

*Within a column, means that do not share a letter are significantly different, compare using Tukey HSD method with 95% level of

confidence.

Table 3. Lower threshold temperature and thermal requirements estimated by linear regression for the lesser strawberry aphid, Ch. minus

(Forbes)
Stage Intercept Slope Lower temperature threshold®  Degree day (DD)”
Ist instar -0.1413 0.0226 0.9903 6.3 44
2nd instar -0.1802 0.0278 0.9553 6.5 36
3rd instar -0.1028 0.0211 0.9822 4.9 47
4th instar -0.0784 0.0173 0.959 4.5 58
Total -0.0299 0.0054 0.9874 5.5 185
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2 LERgtH(Fig. 3). Hwang (2017)9] Ao w2, /3352
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Table 4. The intrinsic rate of natural increases of the lesser
strawberry aphid, Ch. minus (Forbes) at 20°C and 25°C

20°C  25°C
Net reproductive rate Ry = 30.16 22.38
Generation time (T= /Ry) 14.47 1229

The intrinsic rate of natural increase r = InRo/T 0.24  0.25

Temperature

Finite rate of natural increase \ = antilog. r 1.27 1.28
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—25C

Survival rates (%)

1357 911131517192123252729313335373941434547495153555759
Days

Fig. 3. No. of nymphal progenies a day per female adult of the
lesser strawberry aphid, Ch. minus (Forbes) at 20°C and 25°C.
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Fig. 4. No. of nymphal progenies a day per female adult of the
lesser strawberry aphid, Ch. minus (Forbes) at 20°C and 25°C.
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Fig. 5. Accumulated nymphal progenies of the lesser strawberry
aphid, Ch. minus (Forbes) at 20°C and 25°C.
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BFAAAZ 17 20.69 9t BatibAa= 285612 %o
AHAF 35LE shRo] 2|a1 2upE] S APAFsHE A HAF Eol53
ok olE 3719 AE Fodl = w, oiREANE 452
20°Coj|A 25°C Atolof| A oF 30ute] & AlAsH, shof Zf 2
IR 7] Y 4 Qekal ‘q‘E]E}
uhebA o FE UGS oFFo S

23} P 573 1

0 =
A= 50 ﬂ;qé_ HpEFo. uﬂ-7]oﬂ RIS o S E R T &
2 ohE ZIGEFoll HIgke] 25°C Hrh= #4211 20°Co| ¢ 2
255t ﬁgi Helrh
At Ab
2 A= A AT EE7IsAlE 1 Feked 7] off it
HRRES] HA AN H A o]-§ 218 D7) Al B
N A F8l 3=
TiXt =y g oigt
H7)H: g0l 8da, i, ArrdY, =2
oy ARG AT, i3 A, = HE
el AL, APy A7, EAE
714 g, ags AEAA d =12, HE
WE AR P8 97 E o] ol

Literature Cited

Choi, G.M,, Han, S.C., Lee, M.H., Cho, W.S., Ahn, S.B., Lee,
S.H., 1990. lustrated book of ecology and control of vegetable
insect pests. Rural Development Adminstration, p. 224.

Hwang, S.G. 2017. Ecology and control for lesser strawberry aphid,
Chaetosiphon minus. Chungcheongbuk-do Agricultural Research
Report, pp. 448-454. (in Korean)

Jandricic, S.E., Wraight, S.P., Bennett, K.C., Sanderson, J.P., 2010.
Developmental times and life table statistics of Aulacorthum solani
(Hemiptera: Aphididae) at six constant temperatures, with

Biological traits of lesser strawberry aphid in strawberry 219



recommendations on the application of temperature-dependent
development models. Environ. Entomol. 39(5), 1631-1642.

Kim, Y.H., 2007. Selection of lesser strawberry aphid, Chaetosiphon
minus as natural enemy in strawberry. Fact sheet of agricultural
technology of Rural Development Adminstration, p. 3. (in
Korean)

Lee, D.H., Jo, C.W., Park, C.R., Lee, H.J., Kang, E.J., Seok, H.B.,
Seo, M.J., Kim, H.Y., Kim, Y.H., Yu, Y.M., Youn, Y.N., 2008.
Road-map for environmental friendly integrated pest manage-
ment (IPM) of insect pests on the strawberry vinyl-houses of
farmer’s field. Korean J. Appl. Entomol. 47, 273-286.

220 KoreanJ. Appl. Entomol. 60(2) 215~220 (2021)

Nam, M.H., Kim, T.I., Kim, H.S., Lee, .H., Lee, H.C., Jang, W.S.,
2015. Compendium of strawberry diseases and pests, 3rd ed.,
RDA Strawberry export research specialization projects. p. 260.

Singh, K., Singh, R., 2015. Effect of temperature on the life history
traits of Aphis gossypii Glover (Homoptera: Aphididae) on bottle
gourd, Laginaria Siceraria (Molina) Standl. (Cucurbitaceae).
IJLBPR 4, 179-183.

Yang, C.J., Yang, Y.T., Song, M.A., Song, J.H., 2016. Pest
biodiversity and their characteristic damage caused to greenhouse
strawberries in Jeju. Korean J. Appl. Entomol. 55, 431-437.



