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First record of Myzus (Nectarosiphon) persicae (Sulzer, 1776)
(Hemiptera: Aphididae) occuring on Valeriana fauriei (Caprifoliaceae)
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ABSTRACT. Valeriana fauriei Briq. is a caprifoli-
aceous perennial herb cultivated in Japan as a medicinal
crop. In 2020, the occurrence of Myzus (Nectarosi-
phon) persicae (Sulzer, 1776) was found on V. fauriei
in greenhouses in northern Hokkaido, northern Japan.
This is the first report of M. persicae occurring on V.
fauriei in the world. Laboratory experiments revealed
that the aphid populations collected from V. fauriei
were polyphagous and anholocyclic.

PE3IOME. Banepunana wranssuckas (Valeriana
fauriei Briq.) — MHOTOJICTHEE TPAaBIHUCTOC PACTCHHE
cemeiicTBa JKUMOJIOCTHBIX, BO3/IeIbIBaEMOE B SIITOHNHT
KaK JIeKapcTBeHHas KynbTypa. B 2020 r. B rerunnax Ha
ceBepe XOKKaiino (cepep SmoHNN) HA HEl ObLTA BIIEp-
BbIC OOHapyXeHa 3enEHas MepcukoBas Tt — Myzus
(Nectarosiphon) persicae (Sulzer, 1776). Jlabopatop-
HbI€ SKCIIEPUMEHTBI TTOKA3aJIH, YTO MOIMYJISIIUN TICH,
cobpaHnHbie Ha V. fauriei, ObLTH MHOTOSITHBIMH U @HTO-
JIOLMKIINYCCKUMH.

Introduction

Valeriana fauriei Briq. (Japanese common name:
Kanoko-s0) is a caprifoliaceous perennial herb distrib-
uted in the Russian Far East (Amur Oblast, Khabarovsk
Krai, Primorsky Krai, and Sakhalin Oblast: Kuril and
Sakhalin Islands), Northeast China (Manchuria), North
and South Korea, Japan, and Taiwan [POWO, 2021]. In
Japan, this plant is cultivated as a medicinal crop, and its
roots and rhizomes are used for “Kissd-kon”, a crude
drug with sedative effects [Ishida, 2018]. Hokkaido is
the largest production area for this crop in Japan.

Uehara-Ichiki [2020] report six plant viruses infect-
ing V. fauriei, namely broad bean wilt virus 2 (BBWV-2),

cucumber mosaic virus (CMV), gaillardia latent virus
(GaILV), ligustrum necrotic ringspot virus (LNRSV),
asparagus virus 2 (AV-2), and tomato spotted wilt orthoto-
spovirus (TSWV). BBWV-2 and CMV are transmitted
by aphids [Kondo et al., 2005; Koch et al., 2020]. Al-
though the vectors of GalLV and LNRSV are unknown,
carlavirus to which the two species belong is commonly
transmitted by aphids or whiteflies [Koch et al., 2020].
Therefore, research on aphids occurring on V. fauriei is
important for the control of viral diseases of this plant.

To date, only four aphid species belonging to the
genus Aphis have been recorded on V. fauriei, namely
A. fabae Scopoli, 1763, A. patriniae Takahashi 1966, 4.
patvaliphaga Pashtshenko, 1994, and A. spiraecola
Patch, 1914 [Blackman, Eastop, 2008, 2021; Higuchi,
Miyazaki, 1969; Holman, 2009]. Whereas, V. officina-
lis L., which is a related species distributed in Europe, is
known as a host plant for following 17 aphid species
belonging to five genera: A. fabae, A. gossypii Glover,
1877, A. patriniae, A. spiraecola, A. spiraephaga Miiller,
1961, A. solanella Theobald, 1914, A. valerianae Co-
wen, 1895, Dysaphis brancoi (Borner, 1950) [including
ssp. rogersoni (Stroyan, 1955)], D. leefinansi (Hille Ris
Lambers, 1954) [including ssp. krumbholzi Miiller, 1961
and ssp. valentinae Shaposhnikov, 1974], Macrosi-
phum centranthi Theobald, 1915, Ma. euphorbiae (Th-
omas, 1878), Ma. rosae (Linnacus, 1758), Ma. stellar-
iae Theobald, 1913, Ma. valerianae (Clarke, 1903),
Myzus ornatus Laing, 1932, M. persicae (Sulzer, 1776),
and Sitobion avenae (Fabricius, 1775) [Blackman, Eas-
top, 2008, 2021; Holman, 2009]. Therefore, V. fauriei
may be a host plant of multiple aphid species.

In 2020, the author found a red or green aphid
species occurring on V. fauriei plants cultivated in
greenhouses in Hokkaido Prefecture, northern Japan.
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The aphid did not belong to any species previously
recorded on this plant. Here, the aphid species was
identified. Moreover, the host range and life cycle of the
aphid species occurring on V. fauriei were examined.

Materials and methods

Field survey

Surveys were conducted on nursery V. fauriei plants
(Fig. 1) cultivated in a greenhouse in Nayoro in April
2020 and on potted V. fauriei plants cultivated in a
greenhouse in Pippu in October, November, and De-
cember 2020. Both study regions located in northern
Hokkaido, northern Japan. Aphids were collected in
plastic bags with plants and transported to the laborato-
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ry. The aphid samples were preserved in 70 % ethanol
for identification. Parts of the samples collected from
Nayoro in April and from Pippu in October were used in
rearing experiments.

Identification

Adult aphids were mounted on slides in Canada
balsam following the method described by Martin [1983]
and identified based on morphological features follow-
ing the identification keys described by Miyazaki[1971]
and Choi et al. [2019]. The following materials were
examined: 10 adult apterous viviparous females (spec-
imen numbers in the author’s collection: #26095-27004):
JAPAN, Hokkaido, Nayoro City, Flren-chd, Midori-
machi, on Valeriana fauriei, 7.iv.2020, leg. Daisuke
Sasaki; 13 adult apterous viviparous females (#37098—

Figs 1-9. Valeriana fauriei plant, Myzus persicae occurring on the plant, and plant damage caused by the aphid: 1 — nursery plant of
V. fauriei; 2 — colony infesting the plant part near the growing point; 3 — adult apterous viviparous female; 4 — colony infesting the
underside of a lower leaf; 5-6 — adult apterous viviparous females; 7 — alate viviparous female; 8 — smearing of the upper side of a lower
leaf with honeydew and exuviae produced by the aphids; 9 — withered the leaves of V. fauriei; 1-3 — Nayoro (April 2020); 4-7 — Pippu

(December 2020); 8-9 — Pippu (November 2020).

Puc. 1-9. Valeriana fauriei, Myzus persicae u TIOBpexJeHHsI, BEI3BaHHBIC TIEH: | — caxeHus! V. fauriei; 2 — KOJIOHUS, TIOpaXKaroIast
YacTh PACTCHHS PAZAOM C TOYKOW POCTa; 3 — B3pociasi OECKpbLIas KUBOPOISIIAs caMka; 4 — KOJOHHS, MOPAXKAIoIas HIKHIOK YacTh
HIDKHETO JICTa; 5—6 — B3pocible OSCKPhUIbIe JKHBOPOSIINE CAMKH; 7 — KpbUIaTast )KUBOPOSILAsl CAMKa; 8 — BEPXHsII CTOPOHA HIKHETO
JIHCTa, 3arpsA3HEHHAS MEABSHOM POCOi M dK3YBUS Tieit; 9 — yBsaume nuctbs V. fauriei; 1-3 — Haépo (ampens 2020 r.); 4-7 — Ilunmy

(mexabpp 2020 r.); 8-9 — IMunmny (Hos6ps 2020 1.).
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38010) and six adult alate viviparous females (#3801 1—
38016): JAPAN, Hokkaido, Kamikawa-gun, Pippu-chd,
Minami 1 sen, on V. fauriei, 14.x.2020, leg. Daisuke
Sasaki; five adult apterous viviparous females (#49094—
49098) and five adult alate viviparous females (#49099—
50003): same date as above except 2.xi1.2020; five adult
apterous viviparous females (#50012-50016) and five
adult alate viviparous females (#50017-50021): same
date as above except 16.xii.2020.

Host range

Individual red adult apterous viviparous female col-
lected from each of the two localities (Nayoro and Pippu)
were released on potted plants of buckwheat, Fagopyrum
esculentum Moench. The two populations (Nayoro and
Pippu) derived from each single female were reared at
20 °Cundera 16L:8D photoperiod and used in host range
and life cycle experiments. Potted plants of the following
six species were examined: V. fauriei (Caprifoliaceae),
potato (Solanum tuberosum L., Solanaceac; ‘Kita-akari’),
buckwheat (F. esculentum, Polygonaceae; ‘Kita-wase-
soba’), broad bean (Vicia faba L., Fabaceae), chard (Beta
vulgaris L. var. cicla L., Amaranthaceae; ‘Ideal’), and
lettuce (Lactuca sativa L., Asteraceae; ‘Cisco’). They
were infested with adult apterous viviparous females
(five adults per a potted plant) and then maintained at 20
°C under a 16L:8D photoperiod. The adults were re-
moved from the plants 24 h after infestation, and their
offspring were observed until they developed into adults.
Five replicates were tested for each aphid population and
plant species.

Life cycle

From each of the two populations (Nayoro and
Pippu), single red adult apterous viviparous females
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were transferred to new potted buckwheat plants and
reared over four generations at low temperature (15 °C)
under a short photoperiod (10L:14D). The generation
of the single adult was defined as the first generation.
The host plants were replaced with new plants for each
generation. Five replicates were tested for each aphid
population. Morphs of newborn adults in each genera-
tion were morphologically discriminated using a stereo
microscope. To determine whether the alate viviparous
females that appeared in the third generation in the
population from Pippu were gynoparae or alienicolae,
the offspring-birth of the alatae and the developments of
progeny were observed on new buckwheat plants under
the same temperature and photoperiod as above. Oft-
spring-birth of the alatae appeared in the fourth genera-
tion in the population was also observed.

Results

Field survey

In Nayoro, red aphids colonized the stems and leaves
near the growing point (Fig. 2). The colony was small
and comprised adult apterous viviparous females (Fig.
3) and their nymphs. No apparent plant damage was
observed. In Pippu, red or green aphids densely colo-
nized the undersides of lower leaves (Fig. 4) and plant
parts near the growing point. The colonies comprised
adult apterous and alate viviparous females (Figs 5-7)
and their nymphs. In Pippu, the aphids caused smearing
of the upper sides of lower leaves with honeydew and
exuviae produced by the aphids (Fig. 8) and withering
of plant parts near the growing point (Fig. 9). Ant
attendance was not observed at either site or any time
point.

Figs 10—-11. Myzus persicae collected from Valeriana fauriei: 10 — adult apterous viviparous female (specimen number: 37098); 11 —

alate viviparous female (specimen number: 38011). Scale bars: 1 mm.

Puc. 10-11. Myzus persicae cobpannas ¢ Valeriana fauriei: 10 — B3pocnast GecKpbuIasi )XUBOPOAAIIAS CaMKa (HOMEp AK3eMIUIIpa:
37098); 11 — xpbuatas xuBoposiias camka (Homep sk3emiuisipa: 38011). Macuirabubie TUHEHKH: | MM.
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Identification

All specimens (Figs 10-11) collected from V. fauriei
were identified as Myzus (Nectarosiphon) persicae (Sulz-
er, 1776), commonly known as the green peach aphid or
peach-potato aphid, based on the morphological features
of adult apterous viviparous females (Fig. 10).

Host range

The offspring of populations from Nayoro and Pip-
pu developed into adult apterous viviparous females in
all replicates of all host plant species.

Life cycle

Morphs in each of the four generations are shown in
Fig. 12. In the population from Nayoro, all adults were
apterous viviparous females in all replicates over the
four generations. In the population from Pippu, adults
were mainly apterous viviparous females in all repli-
cates over the four generations. Five alate viviparous
females appeared in one-fifth of the replicates in the
third generation. The alatac in the third generation
settled and produced offspring on buckwheat. The off-
spring developed into adult apterous viviparous females
on the same plant. One to three alate viviparous females
also appeared in all replicates in the fourth generation.
They settled and produced offspring on buckwheat.
Males were not observed in this experiment.

Discussion
The present study recorded the occurrence of M.

persicae on V. fauriei. This is the first report of M.
persicae occurring on V. fauriei in the world. In the

N. 5/5 rep.

P. 4/5 rep.
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field survey in Pippu, some damage to V. fauriei
caused by M. persicae was observed. Therefore, M.
persicae can be regarded as a pest of V. fauriei. In
addition, M. persicae is a highly efficient vector of
plant viruses and can transmit over 100 virus species
[Blackman, Eastop, 2017]. Thus, M. persicae may
also be important as a vector of viral diseases of V.
fauriei. Additional aphid species on V. fauriei must be
recorded in further studies.

Host range experiment indicated that M. persicae
populations from Nayoro and Pippu were able to repro-
duce on six plant species, including V. fauriei, belonging
to different plant families. This result is consistent with
polyphagy which is a typical characteristic of M. persicae
[Blackman, Eastop, 2017; Van-Emden et al., 1969].

In the life cycle experiment, all adults in the popula-
tion from Nayoro were apterous viviparous females. In
the population from Pippu, most adults were apterous
viviparous females, although alate viviparous females
also appeared. The alatae could by either gynoparae or
alienicolae. In this experiment, all alatae settled and
produced offspring on buckwheat. This result indicates
that the alatae were alienicolae, not gynoparae, because
the gynoparae of M. persicae reproduce only on Prunus
and some related genera [Van-Emden et al., 1969].
Moreover, males did not appear in either populations.
Based on the above results, both M. persicae popula-
tions were anholocyclic, not holocyclic, androcyclic, or
intermediate [Margaritopoulos et al., 2002].

According to Hori [1929]’s statement about holocy-
clic life cycle of M. persicae in Hokkaido, the emigrants
appear in early to late June and the immigrants (= gyno-
parae) appear in mid to late October. However, in the
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Fig. 12. Morphs of two M. persicae populations reared on buckwheat plants (15 °C, 10L:14D) over four generations (Gen — generation
of the single adult viviparous female initially transferred on buckwheat at maintained (15 °C, 10L:14D) was defined as the first generation;
N — population from Nayoro; P — population from Pippu; rep — replication; APT — apterous viviparous female; AL7 — alate viviparous

female).

Puc. 12. Mopds! aByx nomysinuii M. persicae, BhIpallleHHbIX Ha pacTeHUsIX rpeunxu (15 °C, 10L:14D), B TedeHHe 4eTHIPEX MOKOICHUH
(Gen — moKoJIeHNE eUHCTBEHHOH B3pOCIIOil )KUBOPOASIISH caMKH, IIEpBOHAYAIBHO NepeHec€HHoq Ha rpeunxy (15 °C, 10L:14D), 65110
MPUHATO Kak nepBoe mokosienue; N — nonymnsauust u3 Haépo; P — nonymsiums u3 [lunmy; rep — pasmuoxkenue; APT — Oeckpblias

JKUBOpOJIsiIasl caMka; ALT — Kpbliaarasi )KMBOPOSIIAs CaMKa).
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present field survey, the viviparae of M. persicae were
observed in early April in Nayoro and in mid December
in Pippu. This result supports the conclusion of the life
cycle experiment that the populations from both Nayoro
and Pippu were anholocyclic.

Miyake et al. [2017] report M. persicae parthenoge-
netically overwintering in many greenhouses in eastern
Hokkaido and consider them anholocyclic for the fol-
lowing two reasons: (1) colonies in the greenhouses in
winter were consisted of only apterous adults and
nymphs; (2) males were not observed in October among
M. persicae alatae occurring on sugar beets cultivated
outdoors in the same survey area. The present study
experimentally revealed that M. persicae populations
from Nayoro and Pippu in northern Hokkaido are an-
holocyclic. This result more certainly indicates that the
anholocyclic populations of M. persicae are distributed
even in Hokkaido, where almost the entire region has a
subarctic climate.
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