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Laboratory rearing methods and life table of hawthorn spider
mite ( Tetranychus vienensis Zacher)

PENG Lijuan, WANG Kang,ZHANG Xudong, CHEN Maohua

(College of Plant Protection s Northwest A&F University s Key Laboratory of Crop Pest Integrated Pest

Management on the Loess Plateau of Ministry of Agriculture,Yangling ,Shaanxi 712100,China)

Abstract: [Objective) This study established rearing methods for Tetranychus vienensis Zacher in la-
boratory and researched the life-table to provide basis for its integrated management. [ Method] Three
methods using detached Pyracantha fortuneana leaves, water-cultured P. fortuneana branches and soil-
cultured P. fortuneana plants were adapted to rear T. vienensis with the host plant of P. fortuneana under
condition of temperature (25+1) °C ,humidity (60+10) % ,and photoperiod 16 : 8 (L : D) in laboratory.
The life-table of T. vienensis laboratory population and natural population was also established using the
detached leaves method. [Result) Tetranychus vienensis were reared in laboratory using all the three meth-
ods. There was no significant difference in developmental duration of larva and protonymph stage, the pre-

oviposition period and female longevity between the laboratory and natural populations, but the develop-
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mental duration of egg and deutonymph stage in laboratory was significantly shorter than natural popula-

tion. The sex ratio (female:male) and average egg per female in laboratory were higher than those of natu-

ral population. The life table showed that net reproduction rate R, (9. 113), intrinsic increasing rate r,

(0.096) and finite increasing rate A (1. 101) of laboratory population were higher than those of the natural

population. The mean generation time T (22. 780 d) of laboratory population was lower than that of the

natural population (24. 355 d). [Conclusion) Three laboratory rearing methods for T. vienensis were set up

and the laboratory population showed higher population increasing potentiality than natural population.
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Table 1

Comparison of different rearing methods for Tetranychus viennensis
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Table 2 Duration of developmental stages of natural and laboratory Tetranychus viennensis populations

4 St FRAE E AR T
Natural population Laboratory population
B Eggs 5.650+0.252 a 5.50640.136 b
4l Larvae 3.44740.277 a 3.49240.221 a
T & W Protonymph 3.81840.235 a 3.10040.192 a
J& # 1% Deutonymph 3.79340.234 a 3.53340.157 b
KM Immature 15.19040.459 a 14.58940.283 b

T R AP ROE D M AR HE DR, AT 8 5 AN R/NG TR RORAE 0. 05 K P27 3. R 4IH.

Note:Data is “means= SE”. Different letters in each row indicate significant difference (P<C0. 05). The same for Table 4.
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Table 3 Life table parameters of natural and laboratory Tetranychus viennensis populations
R R WEMK R/ NEMEKR/% FRREKE/ % REHEE/ % FREIAEER /A SEE AR R M /d
Population type Ry T A GRR D, T
FIAR R A . 7.155 0.080 1.083 27.180 8.570 24. 355
Natural population
P -
= Pk AU 7 9.113 0.096 1.101 26. 820 7.160 22.780

Laboratory population

2.4 LWEMHERAMBEESE SR IAFTMENRK
T IE R
M 2% 4 AT LA Y LA i 06 a9 4 AR 0 75 D R
W A5 A5 i Ry 29. 357 . B ARFIEERY F 4wl 31. 350 d,

TSN 5 A AR AR R R B4 i 5 7 BT i
W55 B R R () 2 S A I 3 5 & PN AR AU 3R LA
s o TR A HE K LU 1) s T AR B

R4 LEMHBERAMESENRRAFTMHENBEEGNEERES

Table 4 Longevity and fecundity of females of natural and laboratory Tetranychus viennensis populations
R S 7 B R/ d PE LG Ol = A Hir/d
Population type Preoviposition period of adults Sex ratio(female : male) Mean longevity
Dy
FIAA R 1 . 2.420£0.171 a 2.22+1 31.350+1.577 a
Natural population
%4 72 B
22 P 4k U 55 2.36040.162 a 3.5+ 1 29.357+1.377 a

Laboratory population

3.01

[»)
w

2
o

FLE H 87 5N Bk
Average number of eggs per female
o L

<
W

0 1

—O—H R FE Natural population;
—-= 4R FE P B Laboratory population

13 16 19 22 25

28 31 34 37 40 43 46

7= YR [E)/d Oviposition time

B s il 8 AR FlRE 55 g o A1) R R B S fE 2 B

Fig. 1

A1 A] LU H o LA G s P 4k 40 77 R
FUE SR FRE BRLME B XY 7 O i B 4 A 2. 50 KA
2.31 R, FERFHHEE A ™ BY B ) 4 AR 2R 16 ~ 39
K A0 KLU A ™ 00 5 % o4 g8 AR 1m) = B0 BE 1 7
DRI E] 46 AR SR 13~40 K55 41 KP20E N 0 KL,
TMITESS 42 KNGS 43 KA /LB FEH .

3 it it

AR FTAE S PRI (25 1) C AIXHIRJE (604
10) Vo FSE A 0 16L ¢ 8D J% R LUK & it 2l B
Wy R Ry 25 3 ST T3 S P AR AR 3R L

Average number of eggs laid per female in natural and laboratory Tetranychus viennensis populations

BT . IR SR AR B L KCRT LA Sy 3 P i 8 1
Fi 1L A I 1) 2 SRR . L ORI R R 3R 2k AT AR
K R S LA O

LA s B B A A A ST A L R, 5 AR
FEAE LE o LA 5 7E 2 0 7 205 LB L R
LR B S R T T R E A e Y S AW
FE AR Y 2 AR TR 0 (22, 780 D WL K T [ SR Fh B
(24.355 d) 3% AT BB A Ll Ak I 6 28 5k 4 0T 19 3 P9 ]
I J5 B3 N 5 P SR R DR A 4 s S
Bk B EE TR R IR AR AV T .

NELHE R R 7, SRR TR E SR (IR E &



158 P AR K 0 AR

544

o5 T RIS BT AR AR B AR R T % E
FAP X F MR R E AT AT m
A FE R LA I s P 4 AAR 3R Bl RE A o, (0. 096)
KT A RRIRECO. 080) H L AR FE 45 T £ 3 SRt
i 8 ST B LA I s 3 6 Ao AR AR A R B9, (0. 110 5)
AN GERAUKORE 2 T AF EAEP Y 2 5L AT RE S S 2
I Sl R o, 28 S R RN

LA 6 4 2 SR AR ) R OSSR AL B 2
S PRV R F T [ A R SR
i RS R S A A 5 PN 5 ) A R B L A T 0 £
ESIER (SR A E U R R T R S SR I 3
o DAL I R 3% P 2o SR ) 97 LR I g LA 2
Ko I 35 AR R SR A 3 N AR B B OB
R AT R LA g e A T R I B KOO A
SRR S 7 28 N KR AR AR % L A i A 25 S 3L
U 6938 Ak » PR R AS BF 5 A8 S 0 R KO Y i
S A S LA I 69 D7 9 R AR T 30 LA i Y 3
sz,

[ 5% 30k ]

(1] B Az (M dbat  Rolk b ittt . 1986 :1-290.

Kuang H Y. Agricultural mites [ M]. Beijing: Agriculture Pre-
$8,1986:1-290.

[2] Zgid. s e AR A B R AT 5% [T
& #UAI, 2002, 39(5) :350-352.

Li D X. Development and reproduction of hawthorn spider mite
on apple cultivars [ J]. Entomological Knowledge,2002,39(5) ;
350-352.

[3] Gotoh T. Life-history parameters of the hawthorn spider mite,
Tetranychus viennensis Zacher ( Acarina: Tetranychidae) ., on
deciduous oak [J]. Applied Entomology and Zoology, 1986, 21
(3):389-393.

[4] Kasap L Life history of hawthom spider mite Amphitetranych-
us viennensis (Acarina: Tetranychidae) on various apple culti-
vars and at different temperatures [J]. Experimental and Ap-
plied Acarology,2003,31:79-91.

[5] JiJ.Zhang Y X,Chen X,et al. Laboratory population life table
of Amphitetranychus viennensis Zacher (Acari: Tetranychidae)
at different temperatures [J]. Systemmatic and Applied Aca-
rology.2005,10.7-10.

[6] Wang Y N,Wang H X,Jin Y S,et al. Assessment of the con-

tact toxicity of methyl palmitate on Tetranychus viennensis

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

(Acari; Tetranychidae) [J]. Journal of Economic Entomology,
2010,103(4):1372-1377.
Li D X, Tian J,Shen Z R. Effects of pesticides on the functional
response of predatory thrips, Scolothrips takahashii to Tet-
ranychus viennensis [J]. Journal of Applied Entomology, 2006,
130(5):314-322.
B BRIERE R 0y AL 1L SRR E W R A S L
APrif L1 vifelr B2, 2015,43(2) 1 185-188.
Feng Y T,Zhang R X, Liu Z F,et al. Occurrence and integrated
pest management of spider mites in apple orchard in Shanxi
[J]. Journal of Shanxi Agricultural Sciences,2015,43(2);185-
188.
OB TR S5, LA b i 3 50 A0 AR Ay R A g
ot L1 el B4, 2012, 16 (9) - 44-46.
Jiao R.Xu C X,Yu L C,et al. Establishment and analysis of life
table for experimental population of Tetrancychus vienensis
Zacher [ J]. Journal of Hebei Agricultural Sciences, 2012, 16
(9) :44-46.
o WAL S 6 B o DR KR R E R SR or s s )R
HAIE . 1989(4) :235-237.
Meng Z L.,Dong R D,Shen Y J. Discussion of rearing methods
to apple mites [J]. Entomological Knowledge, 1989 (4) ;235-
237.
Rl 32 252 v [ 0 ) D 4Rl (il ks RD [T,
B 2241 ,1975,18(2) : 220-228.
Ma E P,Yuan Y L. Preliminary study on the genus Tetrany-
chus dufour in China (Acarina; Tetranychidae) [J]. Acta En-
tomologica Sinica,1975,18(2) :220-228.
Lee M L,Suh S J,Kwon Y J. Phylogeny and diagnostic mark-
ers of six Tetranychus species ( Acarina: Tetranychidae) in
Korea based on the mitochondrial cytochrome oxidase subunit
1[J]. Journal of Asia-Pacific Entomology,1999,2:85-92.
Chi H. TWOSEX-MS Chart; A computer program for the age-
stage, two-sex life table analysis [ EB/OL]. Taichung, Tai-
National Chung Hsing University, 2004. http://140.
120. 197. 173/Ecology/Download/ Twosex-MSChart. zip.
Southwood T R E, Henderson P A. Ecological methods: With

wan:

particular reference to the study of insect populations [ M].
3rd ed. USA: Blackwell Science.2000.

R AR R A B AR A AR A A KR
FEFE RS (], A A2 ,2005,25(7) :1562-1568.

Li D X,Hou Y L,Shen Z R. Influence of host plant species on
the development and reproduction of hawthorn spider mite

[J]. Acta Ecologica Sinica,2005,25(7) :1562-1568.



