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W= Q (Cynanchum wilfordii Hemsleyye 295 (Gentianales)
HE=3 (Apocynaceae) BFE7FEok) (Asclepiadoideae) ]
£E (Cynanchum)dl|l &= thdAll W24 AEE S50
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Ean, golialy} shitoll A R & o] 8HaL th (Youn er
al,, 2017). W59 e A H5202 20154 305 hagle

ABSTRACT

Background: In this study, we aimed to investigate the effects of temperature on the development
periods of nymphs and the longevity and fecundity of adult of Aphis nerii (Hemiptera: Aphididae)
on Cynanchum wilfordii (Gentianales: Apocynaceae) and Rhopalosiphum nymphaeae (Hemiptera:
Aphididae) on Alisma orientale (Alismatales: Alismataceae).

Methods and Results: The experiment was conducted at five constant temperatures (15.0°C, 20.0°C,
25.0°C, 30.0°C, and 35.0°C) under 60 + 10% relative humidity, and 16 : 8 hours (light/dark) photo-
period. The lower developmental threshold and thermal constant nymph stage of 4. nerii were esti-
mated using linear regression as 9.1°C and 93.5 degree-days (DD), respectively. At 25.0°C, the
nymphal development periods was 5.3 days, while the adult longevity and fecundity were 30.5
days and 60.2 nymphs, respectively. For R. nymphaeae, the lower developmental threshold and
thermal constant were estimated using linear regression as 5.0°C and 112.4 DD, respectively. At 25°C,
the nymphal development period was 5.5 days, with adult longevity and fecundity recorded at 17.2
days and 76.2 nympbhs, respectively.

Conclusions: This study provides valuable foundational date for controlling aphids that are dam-
aging medicinal crops.

Key Words: Aphis nerii, Rhopalosiphum nymphaeae, Cynanchum wilfordii, Alisma orientale,
Development Period, Fecundity Characteristics

A o7t HAG 7 W AL o] $ FolEHA 2022+
A AL 103 ha, A¥lE7RE 314 &, AAAFS 227 E0
™, Z&EA o] 70 ha & 7PF B3, 55 16 ha, S 8 ha
o2 AL ATH (MAFRA, 2023).

NFQ S Tlllshs 2502 e ARANTHZI==-IA) [Tropidothorax
cruciger (Motschulsky, 1860)], ¥r5=71el S E (dphis nerii
Boyer de Fonscolombe, 1841), S IHE| (Phygasia fulvipennis
Baly, 1874), ZZMXE8WE [Ghphodes quadrimaculalis (Bremer
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and Grey, 1853)] 5°| <&HA AUt} (Lee er al, 1994). ©]
T AAFEZ A tist B, Y, 71T S
o] ZA o] Qth (Kim er al, 2000). B71)Z8E (4.
neriiy> Guiel ot Ao g LXaH, FE 5L}
(Apocynaceae)2} ¥=E712]3} (Asclepiadaceae)el] S3E FL,
2 wpo]H2E wifshs AeRE d#EA Uth (Hall and
Ehler, 1980; Blackman and Eastop, 2000).

Z73o1e A} [Alisma orientale (Sam.) Juzepczuk]= BAMRE
(Alismatales) BJAFZ (Alismataceae) BIANS: (Alisma)ll &5)
= ogaiade] AER YolE|E FgoE ARt (Song
et al., 2018). A73ol&iALe] 2022'd AHHAZ2 11 ha, AulE
THRE 48 B, ANERE 33 Eoli, Aol F= ApiE L
A2oH (MAFRA, 2023), 8€ Z-skeoll B sl 72
o] ko2 SHI A o|RAO R 4o A5S £
At Aol whlslE WElECZ5= Cylindrocarpon sp.
of o3t ZAelnlEy MElEo] HIEATE (RDA, 2019).

A F2 RS E  [Rhapalosiphum nymphaeae (Linnaeus,
176} 715tk TR Zlble® A9 s =l A
2)3HC} (Atousa et al., 2015; Seo et al., 2019). =M=
A A7) g el oigE B {lem, Park T (2020)°]
ozl mEFZE=gol FHAY] Al gk Bk Slot

A& =HUAE (Hemiptera) H 5 EOHE (Sternorrhyncha)
ZIGE33} (Aphidoidea) XIS E3} (Aphididea)ll &3h= 2%
o7 AAAA R oF 50000 Fol dHA Jon, vt
£ 16 o} 477 %] At}t (Park and Lee, 2021). IHE
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1. AlEZ32 A U AE

W7 RAGE (4. neriiys 20213 99 FE 24 FHY
o 527 PSR kg 2=3 AAXGNA Auishs
W0 (C. wilfordiilIA AFEIAT (Fig. 1). d7HRIXIEE
S ARSE) S8 Wi E FE (B 9 am x 0] 8 cmoll
gt IAEART 2doA Ausisitt. 71FA el &g
W7 ARES ol=d Ao]A] (7FE 20 cm x AlE 20 cm
x =o] 25 cmpl] Wil L% 250 + 1C, ¥F7] 16 L : 8 D,
BHFE 60 + 10%2] 27104 F2813iTh

AEFRGE (R nymphaeaeye 20230 7€ =5 4
YA EZHE ] QIAEAT: FEAET AP XA A
Hjshs AAoleAL (4. orientale)] ARSI (Fig. 1),
A7) flal] A7dolaiiE XE (B 9 em x Eo] 8 cmpl]
agate] QIAEZRE 24oA ApiEIdAT). 7152E HE
@ AEFYARES k= AolA] (R 20 em x AR 20
em x o] 25 cmyol] ¥ % 250 + 1C, FF7] 16 L :
8 D, FHIFE 60 £ 10%2] F27]ol|A F2letH Al A}
&3ttt

2. %5 U=z AL

HEZTS] &7 5 cem x ¥o] 1.5 cm, SPL Life Sciences,
Pocheon, Korea)oll S5 241 @AHS 251, 1 9lof| vt
FTRIFGES Bee 98, AEFERIGES oA &)
< 727 A7 2 em B2 AR S F 6 AIZF ool AlE
Al ol oFFS el & olgste] g wigd A AES
AN BTt

oz WkEo 57 L% (150 + 1TC, 200 + 1T, 250 + 1T,
300 £ 1C, 350 + 1C, 57 16 L : 8 D, AUHEE 60
£ 10%)e] 270l 2= 50 mH] olde] JHAIE X2k
oh SR stelld 24 AlIZF A0 R STk Abdo]
e AR, ok gujzks ERIsly 9718 eIt
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714e] 71471, be ydHe] FHAE e,

f1e] HozRE WEEHLETL (0] He 2EE UHIHLE
2 gslleon, FRANREE AT 2ot EEgHe s
oko] zpole] HFag TH7I) w3 How it

0z

o U LR & AL
E IS 57 2% (150 + 1€, 200 + 1T, 250 + 1T,
300 = 1T, 350 = 1C, 7] 16 L : 8 D, 5= 60 +

10%)e] 2404 ko] vl WAl e A 4Fol € 4
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F2E ZASIGh 24 AR VA0 AF] A ok Abe
AR ZARIGON, 2 e T 2 A EES 9
A 3171 918 AASA.
5. SIS

7 ey okpel wg A%, A% 43 % AR 5 B

2] 7k Aol SAS (SAS Enterprise Guide, SAS
Institute Inc., Carry, NC, USA) Tukey’s honestly significant
difference (HSD) tests ARE-8to] Fol4E 5%04 3531
t} (p < 0.05).
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Zyt 3 A
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Z7NAM RIS EY dEFEAGE A o
7He- 30.0ColA 242 46 4, 45 42 7P #Uda,

Table 1. Development period (days, mean = SE) of the immature stages of Aphis nerii and Rhapalosiphum nymphaeae under five

constant temperatures.

Temperatures (‘C)

Insects / Life stage N"
15.0 20.0 25.0 30.0 35.0
1st 50 4.3+0.50° 3.2+0.56" 1.7+0.48 1.4+0.49< 1.2+0.40%
2nd 50 3.0=0.50" 2.3%0.69" 1.2+0.37% 1.1+0.39%  1.2+0.51%
Aphis nerii 3rd 50 3.6+0.53° 2.0+0.41° 1.2+0.40 110314 1.4+0.50%
4th 50 4.3+0.71° 2.3+0.44° 1.3+0.44 1.1+0.35¢ 1.9+0.36°
Total 50 15.2+1.30° 9.8+0.87° 5.3+0.51< 4.7+0.51< 5.7+0.62¢
1st 50 2.5+0.55" 1.9+0.59" 1.6+0.51° 1.0+0.00¢ -
. 2nd 50 2.6+0.59° 1.9+0.45° 1.3+0.48° 1.0+0.19¢ -
R’;ﬁjﬁ;@gﬁ’” 3rd 50 2.6+0.49°  1.9+0.33" 1.20.38¢ 11036 -
4th 50 3.2+0.39° 2.3+0.52° 1.4+0.50¢ 1.4+0.49¢ -
Total 50 10.8+0.86 8.11.04" 5.5+0.57° 4.5+0.51° -

PN; the number of aphid. Data represented by development period [days, means = standard deviation (SD)]. "Means followed by same letters in
a row are not significantly different by Tukey’s HSD test at 5% (p < 0.05).

Table 2. Lower threshold temperature of development and degree day of A. nerii and R. nymphaeae.

. Linear model
Insects / Life stage - 5 > 5
Regression LT DD r
Tst Y = 0.0361X-0.3431 9.5 27.7 0.95
2nd Y = 0.0451X-0.3711 8.2 22.2 0.92
Aphis nerii 3rd Y = 0.0427X-0.3387 7.9 23.4 0.93
4th Y = 0.0478X - 0.4808 10.1 20.9 0.96
Total Y = 0.0107X - 0.0977 9.1 93.5 0.95
Tst Y = 0.0382X-0.2186 5.7 26.2 0.92
hapalosioh 2nd Y = 0.0388X -0.2193 5.7 25.8 0.99
Rhapalosiphum 3rd Y = 0.0365X - 0.1625 45 27.4 0.91
nymphaeae
4th Y = 0.0308X - 0.1458 4.7 325 0.92
Total Y = 0.0089X - 0.0439 5.0 112.4 0.99

ULT; lower threshold temperature (°C). 2DD; degree days.
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15.0CoM z+2+ 152 ¢, 108 €2 7P ZAJ} %7
R AL FoRE AES HIoH T F BE
250C -30.0CoM= oA AA A 29k, 35.0CelA
W7 RIFIGEES 5.7 42 287)7k] SU1saL, AHFE
5 EL HE3kA] Z3FATt (Table 1).

T AGEY] 2xet WsgEe] WAE A3 A 23
3t A, I RZIGE 1N 458 R 3E
= 7247} 95T, 82T, 7.9TC, 10.1Co|Y, k= A
9.1CHeH, 1B5H 4% U7 fFaditeres 717
222, 234, 20.9 DDo|, ok HA7|7He 93
(Table 2). JEIFECE 1HFEH 458 FZ7HH] &5
= 717} 57C, 5.7C, 45C, 47Co|Qa1, &= AA7]
50CHeH, 135E 4% 7 fFadikess 27} 2
25.8, 274, 32.5 DD°oIl, ¢k 7|17+ 1124 DD
(Table 2).
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74%- Ballou & (1986} 18.0 — 30.0Co A vt @8] 7153
S TI7Re 103 9 - 6.8 Yolgt dlew, Hance &
(19942 vt 30.0C, ¥ 24T x71004] 6.1 Lolkal a3t

Table 3. Development period of nymphs at 25.0?, Lower threshold temperature of development and degree day of aphid species in Korea.

A3, BINE

A Yol Tt E 2y
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FEANZE
Sflell 2oz i) M=
2 3 AP s

e S71%4

25CoA k% 717F, o 717F
Table 3¢ e]staitt.

o] 25.0CelA Wg7]7ko]
Fdol Akttt
= = (Aphis egomae Shinji,
1922)0] 9.9C=E BF7IxgED H|ssh HSFHeEE B
(Aphis gossypii Glover, 1877), Bzl
S & [Myzus persicae (Sulzer, 1776)], 71 FE A HE
[Rhopalosiphun  padi (Linnaeus, 1758)]%} ©}7FAlo} X H &
(Aphis craccivora Koch, 1854)0] AHFBXHEZ} FAISH
TSHREE Bt fFafilees a7 uEe] o

=53 Aolg Blou, deEFeRltlE

e AsEEs FA 33 B,
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7R AYE AE0] HaE-e 20.0Co0A 326 U= 7}
ZA9om, 35.0CoA 82 9= 7P &t A=< Azt
717+ 15.07TC, 20.0TC, 25.0C, 30.0CA Z+2+ 6.4 A, 199

=

LDt MR} 5

15| o] W A% 87 A} = Table 49}

Development

Scientific name . LT DD? Host plant Reference
period of nymphs
Acyrthosiphon pisum 6.7 Broad bean Ahn et al. (2021)
) ) 5.7 5.3 128.4 Yardlong bean Cho et al. (2018)
Aphis craccivora
5.6 Yardlong bean Ahn et al. (2021)
Aphis egomae 7.2 9.9 108 Creen perilla Choe et al. (2006)
5.0 5.0 106.8 Cucumber Kim et al. (2004)
Aphis gossypii 10.8 49 221.2 Green perilla Choe et al. (2006)
5.9% 6.8 1111 Cucumber Kim et al. (2012)
. 7.4 0.08 162.8 Lettuce Lee et al. (2008)
Aulacorthum solani
6.5 Bean Ahn et al. (2021)
Brevicoryne brassicae 6.5% 7.8 120.1 Tah Tsai Chinese Kim et al. (2014)
cabbages
) ) o 5.4 Csbbage Kim et al. (2008)
Lipaphis erysimi
7.1 7.9 126.3 Cabbage Oh et al. (2016)
Macrosiphum euphorbiae 6.7 2.6 144.5 Eggplant Jeon et al. (2019)
_ 5.4 49 116.5 Chinese cabbage Kim and Kim (2004)
Myzus persicae % .
5.2 3.0 1111 Red pepper Kim et al. (2012)
5.9 8.3 101.6 Corn Park et al. (2016)
Rhopalosiphum padi 5.0 5.6 100.7 Barley Park et al. (2017)
5.1 Barley Ahn et al. (2021)
Schizaphis graminum 5.2 6.8 105.9 Barley Lee et al. (2007)

LT; lower threshold temperature (C). ?DD; degree days. ‘Development period of aphid species at 24.0°C.
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Table 4. Life span (days, mean = SE) and fertility of adult A. nerii and R. nymphaeae at five different temperatures.

Insects / Life stage

Temperatures ('C)

15.0 20.0 25.0 30.0 35.0

Pre-oviposition 1.2+0.97" 0.6+0.62™ 0.4%0.50° 0.3+0.48° 8.2x2.22°

Oviposition 6.4+2.79°  19.9£540°  19.4+296°  18.2%3.17° -

Apbhis nerii Pro-oviposition 24%133  121%817*  10.5%3.26 5.2+2.99" -
Total 10.1£2.98°  32.6+11.26 30.5£3.82°  23.8+4.56" 8.2+2.22¢

Fecundity 15.2+7.00°  59.6=17.95°  60.2+10.14*  41.7+12.18" -

Pre-oviposition 0.8+0.53* 0.3%0.46" 0.2+0.41° 0.4+0.50° -

‘ Oviposition 18.4£5.86"  19.1x7.01°  13.2%6.24" 7.2+3.53¢ -

Rf;fypni?ﬁ;i’;‘ém Pro-oviposition 10.0+7.77° 8.8+7.31° 3.8+4.57" 1.1%1.415 -

Total 29.2+11.43"  282+11.86° 17.2£9.15" 8.6+4.43¢ -

Fecundity 81.9£20.80°  83.6+28.44" 76.0£31.54"  45.9x23.35° -

Data represented by development period [days, means * standard deviation (SD)]. "Means followed by same letters in a row are not significantly

different by Tukey’s HSD test at 5% (p < 0.05).

Q) Q)

A, 194 4, 183 oI, He A4 4= 15.0C, 20.0C,
25.0C, 30.0CoNA z+zt 152 =}, 59.6 wial, 602 m}a,
41.7 vl 350CoAAM = AAFeHA] Fatal St
AEFERIEE 459 BHETEe 15.0CA 292 A2 7}t
Z A920m, 30.0CoA 8.6 Y= 7 AUTH AF2] 2k}

717+& 15.07C, 20.0C, 25.0C, 30.0ClA z+z+ 184 4,
19.1 &, 132 <, 72 oI, Ha 2 = 15.07T, 20.0TC,

25.0C, 300CoA 242+ 819 wla], 83.6 wial, 76.0 vz,
459 viE|eH, 35.0C = 28] Bslal AT
7N GE AFe] I FHia 4= Fig 29 2t
a7k 15.0C, 20.0C, 25.0C, 30.0CAM zHzt 9
A, 34 U, 25 A, 24 Yo|YaL, AA A ¢ 50%0] o=
e 77 59,8 Y, 6 Y, 6 Lot} AEHIFHRG
B A% O HFARASE Fig 33 2tk Aoz ke
15.0C, 20.0C, 25.0C, 300CoNA z}z} 32 ¥, 32 4, 21
o, 13 LolAaL, HA| A 9] 50%°] o2+ 717 2zt

“—15.0C
--20.0C
8 =250
30.0¢C
2
S 6
€
>
c
k]
s 4
2
2 \
0 Qﬁ:-a-._._._o_._._._._._,

10 20

Adult age (days)

30 40

Fig. 2. Daily fecundity of A. nerii under four constant temperatures.
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06 T o
erysimi (Kaltenbach, 1843)]¢] 24.1 ¥ (Kim et al., 2008),
21.0 & (Oh et al., 2016)% 7FF A3, EFolERgEol
8.4 Y (Kim et al., 20052 7P FSiTh
AG9E 49 A = FHFERIgE] 75.8 vlE] (Oh
et al., 2016)2 7§ BkiL, WA E [dulacorthum
solani (Kaltenbach, 1843)]°] 13.1 "}&] (Lee et al., 2008)Z
b AU B 24 T AgEe g AnEEnt B
[e)

T A
o] Aar, 2 g Bk B2 BEe Bk
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20
Adult age (days)
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Fig. 3. Daily fecundity of R. nymphaeae under four constant
temperatures.
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Table 5. Adult longevity and fecundity of aphid species at 25.0 C in Korea.
Scientific name Adult longevity Fecundity Host plant Reference
Acyrthosiphon pisum 10.9 56.2 Broad bean Ahn et al. (2021)
) ) 10.5 37.2 Yardlong bean Choetal. (2018)
Aphis craccivora
13.3 36.9 Yardlong bean Ahn et al. (2021)
Aphis gossypii 8.5 37.5 Cucumber Kim and Kim (2004)
11.5 13.1 Lettuce Lee et al. (2008)
Aulacorthum solani
14.2 42.5 Bean Ahn et al. (2021)
Brevicoryne brassicae 13.7 58.6° Tah Tsai Chinese cabbages Kim et al. (2014)
) ) o 24.1 64.2 Csbbage Kim et al. (2008)
Lipaphis erysimi
21.0 75.8 Cabbage Ohetal. (2016)
Macrosiphum euphorbiae 10.6 27.4 Eggplant Jeon et al. (2019)
Myzus persicae 8.4 41.8 Chinese cabbage Kim et al. (2005)
9.3 31.7 Corn Park et al. (2016)
Rhopalosiphum padi 12.9 70.2 Barley Park et al. (2017)
14.2 70.2 Barley Ahn et al. (2021)
Schizaphis graminum 18.7 53.7 Barley Kim et al.(2007)
* Adult longevity and fecundity of aphid species at 24.02.
e J5lEe] O, AE, WA 9 F= T8 A REFERENCES
Ao}, 7| gmistel] o3k edshe aF w2 A 84
o] H3lE 7o o]y)d Wil dfFo] TXES lssk= Ahn JJ, Choi KS, Seo BY and Jung JK. (2021). Effects of
A7re] Bolu] HEZ 7|3Wslel euslE T sl2r temperature on the development and reproduction of four

27F e

A G e AEFERGES 38 tiie] [y
L 250CaA 5.0 — 7.0 4 ARo]9] #2 ¥ 717+ 714

o, 452 1579 ool HA A 9] 50%E A
oA H2 717 WE wi]o] o]FoiXERE ZHE Au|
ERA Z7]0 HYlE WS o Fsial, o]} tEo] WA
Z7] g dxoxe] wE WAV T8t

oFg2Eo| yFiE F= UE] gy HEE A7A
= B3 E b glo 2 AP e ueriERlbes dET
YRGE o B 7 S Y 2 AR 5
Tate] k&= AEl Al KGES] EA A7)
WA 7S ARt 712AEE2A]
1=

gl

EEREE RIS DA
A7) @A %
=23 AL o of

S0}zl Zlo= olo] ZAP=gUL,
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