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Biological characteristics and rDNA ITS sequence analysis of
Proprioseiopsis asetus (Acari: Phytoseiidae)
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Abstract  Proprioseiopsis asetus (Chant) (Acari: Phytoseiidae) is a widespread predatory mite in China, and it is
poorly investigated. We studied the feeding habits of P. asetus reared on the first instar nymphs of Thrips tabaci
Lindeman. Aleuroglyphus ovatus Troupeau, Panonychus citri McGregor and Luffa cylindrical Roem pollen. The
results showed that P. asetus could feed on the above four foods; A. ovatus and T. tabaci were the most con-
sumed preys, and P. citri was the least consumed. The molecular identification results revealed that its I'TS se-
quence shared an identity of 100% with that of P. asetus and it was therefore identified as P. asetus. There exis-
ted differential bases at the 61 —85 bp, 116—159 bp, 177—198 bp, 224—254 bp, 277—317 bp, 531—549 bp, 438
—445 bp and 580—594 bp fragments of ITS sequences between P. asetus and its related predatory mites. P. ase-
tus and its related predatory mites clustered as 2 groups, in which Proprioseiopsis, Neoseiulus and Amblyseius clus-
tered as a group (Group [ ), while Euseius clustered as another group (Group [[). P. asetus was phylogenetical-
ly closer to N. womersleyi and N. agrestis.
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Table 1 Consumptions of several preys by
Proprioseiopsis asetus (25C )

LR LIPS et/ %k

Kind of prey Consumption per predator
6 |52 &yl Aleurogly phus ovatus (72.2£3.50)a
JRE] D Thrips tabaci (12.5%0.19b
M4 4> )]l Panonychus citri (10. 0==0. 24)b
22 J\NAEKy Luf fa cylindrical pollen —
1) e B Iy PR bt R 5 A TS 7 0 2
£ 0. 05 /KF2E 5 B3

Data in the table are means=®SE. Different lowercase letters in

the same column indicate significant difference between different
kinds of preys at 0. 05 level.
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Specimen of adult female

Adult female

1 /DTS L I A
Fig. 1 Adult females of Proprioseiopsis asetus
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Fig. 2 PCR amplification of Proprioseiopsis asetus
with rDNA ITS primers
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JXNCI: BRI (3 5KI630509); N. agrestis (&35 5HQ404814); J5 FEH /N (5 5 HQ404820)
JXNCI1: P. asetus (Accession no. KJ630509); N. agrestis (HQ404814); N. womersleyi (HQ404820)
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Fig.3 Alignment of rDNA ITS sequences of Proprioseiopsis asetus and other related predatory mites
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Fig. 4 Phylogenetic tree based on ITS sequences of Proprioseiopsis asetus and other related predatory mites

T RGE R E RIS il CORT /N N. womer-
sleyi FIl N. agrestis 3525 Z BT, o] 240 1 7] — 4~ 2
B DA PRSI Ry B 6 IS o 38 Ao i 2 24
AASTERT LAY il 3 o G2 5 5 /N S W R 2 6 R
T ASCIESE 1) /0 B 2205 5 LA E PR gEE 28S rD-
NA b FRSRG R RIR . I A& i rDNA
ITS A AR R 500 R R A =L

BB AE S — DR S O3 B A R
WG G B SR B Ry P A i T AAE N
M 3ok P 22 KA 5 by 6 e 1) 5% 3 Bl T a2 1 0 1
AL BGE . A SCH AT A M Sy - A BiE
T W TFAE RG22 096 1) 4 S Ao
A ) B T RS

&% 3k

[1] CHANT D A. Phytoseiid mites (Acarina: Phytoseiidae) Part 1.
Bionomics of seven species in Southeastern England. Part 1. A
taxonomic review of the family Phytoseiidae, with descriptions of
38 new species [ J]. Canadian Entomologist, 1959, 91(S12) :
1-166.

FOULY A H, DENMARK H A, CHILDERS C C. Description

of the immature and adult stages of Proprioseiopsis rotundus

(2]

(Muma) and Proprioseiopsis asetus (Chant) from Florida
(Acari: Phytoseiidae) [J]. International Journal of Acarology.
1994, 20(3):199 - 207.

(3] Sflimg . JeokaR, Wi sC . o E 40 B dUE S 1+ = g S

HUHZIHRIIM. dbat.Bl2A ek, 1997:62 - 63,

SRR BRGNS BERRS. b [E S R O HE S AR 1 L s ik
TE XY AN AR LRV, bt B b, 2008: 176 - 178,
T/ S . ZEAEME. TN R E 4 )] Rl R
fi,2007, 29(3); 138 -141.

MUMA M H, DENMARK H A. Arthropods of Florida and
neighboring lands areas. Vol. 6. Phytoseiidae of Florida [M].

[4]

[6]

Florida Department of Agriculture and Consumer Services.
1970:44 - 45.

DENMARK H A, MUMA M H. Phytoseiidae of Jamaica, an
annotated list (Acari; Mesostigmata) []]. International Jour-
nal of Acarology, 1978, 4(1). 1-22.

CHILDERS C C, ENNS W R. Predaceous arthropods associat-
ed with spider mites in missouri apple orchards [J]. Journal of
the Kansas Entomological Society, 1975, 48(4): 453 - 471.
MUMA M H. Phytoseiidae of sand-pine litter [J]. Florida En-
tomologist, 1968, 51(1): 37 —44.

TUTTLE D M, MUMA M H. Phytoseiidae ( Acarina; Me-
sostigmata) inhabiting agricultural and other plants in Arizo-
na. Technical bulletin, vol. 208 [M]. Tucson, AZ: Agricul-
tural Experiment Station, University of Arizona,1973: 8- 9.
EMMERT C J, MIZELL R F, ANDERSEN P C, et al. Diet

effects on intrinsic rate of increase and rearing of Propriosei-

7]

L8]

(9]

[10]

[11]

opsis asetus (Acari: Phytoseiidae) [J]. Annals of the Entomo-
logical Society of America,2008, 101(6): 1033 - 1040.
EMMERT C J, MIZELL R F, ANDERSEN P C, et al. Effects of

contrasting diets and temperatures on reproduction and prey con-

[12]

sumption by Proprioseiopsis asetus (Acari; Phytoseiidae) [J]. Ex-
perimental and Applied Acarology, 2008, 44(1): 11 - 26.
CFH; 218 1O



« 218 -

5 4Ly

2020

ABIETE R B BRI 29 A 8 B R b P
F D SRR 0 AN (5] it b e 357 (9 00 22 1R 2
AN B RO SR 4 AU P 6
S YUR SRR R 2 A A AR 8 S PUE
IR 7 A AR SR E AP E AR B P
‘GS37 AU — YU LR RTS8 2 kK
S IR S HB-5 7 ARk I 2 K1Y 8 A~ht
TRHEIN L 5 S 35 2 N TP & 2 3 i J A
R B DIV 5 v 2 B AR B 1Y i i © HIB-
2 AR YK A A B 6 AP L B HB-27 Al fig
I AT FAT A G I B 14 T 1 e DAL 5 A A ol
FOEH 3~6 MHURFEN . AT R E
it (it 280 28 AL AR AT R 22k DR B3R [ 7 5 2R
(18 5) KB B Eh % 35 ah R (il 200 Hh BT 5 pu i
DR AR B3R A A TP K B2 2 3 TEAH SR (=0, 915 6.,
P=0.029 1), FH & AT 5L 3G i mT L3R
ARAPEHTR e, TH LA R A U R L R B
Ll A% T R R DR RS A 1 i R 2 T
5K FWIIRAE B HE A 22 14 ity ol T 110 70 g 2 B
. PG AETUR R A bl i o ) S 4% A Al
TR S I DU PR o i Rl BT KR 1%
LER T PRUKPUE] T 38 PRIR 5 18 S 88 Uik
TR L B S W B IR T AR E 2 5

S 3k

[1] BIRCH P RJ, BRYAN G, FENTON B, et al. Crops that feed
the world 8; Potato; are the trends of increased global produc-
tion sustainable []J]. Food Security, 2012, 4(4): 477 - 508.

(2] FHP. SR RIS IR SCORST S BoR A . e
Pl REAzR GE2eBh22R0 - 2015(3): 1-7.

[3] ZHU Suxian, VOSSEN ] H, BERGERVOET M, et al. An
updated conventional- and a novel GM potato late blight R gene
differential set for virulence monitoring of Phytophthora in fes-
tans [J]. Euphytica, 2015, 202(2). 219 - 234.

(4] EH3. BN, 2258, S RSB AR S0 PR R
BRBBALT]. 2 TAHERR. 2009, 7(5): 1032 - 1039.

[5] DU Juan, RIETMAN H, VLEESHOUWERS V G AA. Agroinfil-
tration and PVX agroinfection in potato and Nicotiana benthamiana
[J/OL]. Journal of Visualized Experiments, 2014, 83: ¢50971.

[6] RIETMAN H, BIJSTERBOSCH G, CANO L M, et al. Qual-
itative and quantitative late blight resistance in the potato culti-
var Sarpo Mira is determined by the perception of five distinct
RXLR effectors [ J]. Molecular Plant-microbe Interactions.,
2012,25(7): 910-919.

[7] KIM HJ, LEE HR, JO K R, et al. Broad spectrum late
blight resistance in potato differential set plants MaR8 and
MaR9 is conferred by multiple stacked R genes [J]. Theoreti-
cal & Applied Genetics, 2012, 124(5): 923 - 935.

[8] Tubve, ZEmils, MMM, %, BUWEs RXLR &0 & (A G BT
FEHERL ] AEWBoREH . 2018, 34(2): 102111,

L9 JAdh, skFEE, M, S5, FI e T J0 75 56 R I 3k 3
AYE PR LT ]. T E S5, 2014(4): 217 - 224,

[10] EHZitfy. VU1t DX HS 43 Eh 2% 4 3 ARk ot ol 06 3 0 e P 8 5 L
FRRER A (D], A8 PALRMABHR, 2015,

(11 FAER. PUIbth X T 4% 55 32 8 0 Al % B e 22 0 M A0 12 B0
JERF TR A% O RXLR O S 52 (D). M. vadeqesk
BHE R, 2018.

[12] Frod R, SR LR (RS AE R PCR G 5 i2: i # 7 K b
[D]. fR%E: WL, 2014,

[13] FLOR H H. Inheritance of pathogenicity in Melampsora lini
[J]. Phytopathology, 1942,32: 653 - 669.

[14] VLEESHOUWERS V G A A, OLIVER R P. Effectors as
tools in disease resistance breeding against biotrophic, hemi-
biotrophic, and necrotrophic plant pathogens[J]. Molecular
Plant-Microbe Interactions, 2014, 27(3): 196 - 206.

[15] SONG Jungi, BRADEEN J M, NAESS S K, et al. Gene RB
cloned from Solanum bulbocastanum confers broad spectrum resist-
ance to potato late blight [J]. Proceedings of National Academy
Sciences of United States America, 2003, 100(16): 9128 — 9133.

[16] VLEESHOUWERS V G AA, RAFFAELE S, VOSSEN J H,
et al. Understanding and exploiting late blight resistance in the
age of effectors [J]. Annual Review of Phytopathology, 2011,
49(1) . 507 - 531.

[17] JONES ] D G, WITEK K, VERWEIJ W, et al. Elevating crop
disease resistance with cloned genes [J]. Philosophical Trans-
actions of the Royal Society of London B: Biological Science,

2014, 369(1639); 20130087.
(THEZR 4. W)

Clgg 211 30

[13] FOULY A H. Effects of prey mites and pollen on the biology
and life tables of Proprioseiopsis asetus (Chant) (Acari, Phyt-
oseiidae) [J . Journal of Applied Entomology, 1997, 121(1-5):
435 - 439.

[14] HUANG J H, FREED S, WANG L S ,et al. Effect of tempera-
ture on development and reproduction of Proprioseiopsis asetus
(Acari: Phytoseiidae) fed on asparagus thrips, Thrips tabaci [J].
Experimental and Applied Acarology, 2014, 64(2):235 - 244.

[15] fTesse, BROCHE. b QA A 2D B A Am i el B B =2 AR
WA R T] AR, 2001, 21(4): 321 - 328,

[16] T, BRILIL, B, 55 22 RAeH st/ b Baligem & 5 e
BRI ] MRS, 2016, 42(5).110 - 112.

(17] sate, FmE, B30, % —Fal e g g ],
W B B 2E 4]k, 2015, 52(3):776 - 779.

[18] SONODA S, KOHARA Y, SIQINGERILE, et. al. Phytoseiid
mite species composition in Japanese peach orchards estimated
using quantitative sequencing [ J]. Experimental and Applied
Acarology, 2012, 56(1):9 - 22.

(rtEspdt. | &)





