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Influence of host plant species on the development and reproduction of

hawthorn spider mite Tetranychus viennensis Zacher

L1 Ding-Xul'za HOU Yue-Li*, SHEN Zuo-Rui'” (1. Department of Entomology, China Agricultural University, Beijing,
100094, China;?2. Department of Horticulture, He' nan University of Science and Technology, Luoyang, Heé' nan Province 471003,China). Acta

Ecologica Sinica,2005,25(7) :1562~1568.

Abstract : Hawthorn spider mite (HSM), Tetranychus viennensis Zacher, is an important and damaging pest in apple orchards
worldwide and has become the most serious pest on apple in north China. The hosts of this pest are mainly fruit trees of the
family Rosaceae. To assess host suitability of deciduous fruit trees in family Rosaceae, a leaf disc bioassay was employed to
investigate the influence of five specie.s of deciduous fruit trees, which included apple, peach, plum, cherry, and apricot, on

the development and reproduction of HSM in laboratory at 25+1C, 60+ 10%RH, and 16L:8D. This was done by determining

the developmental durations of each life stages, intrinsic rate of population increase (r,,), net reproductive rate (R,), mean
generation time (7'), finite rate of increase (1),and the times needed to double population size (Dz), of the spider mites on
various species of host plants. To evaluate the adaptability of the mite to novel host plants, the same parameters were
determined for three consecutive generations after HSM were transferred to other host species from apple on which the mites
were reared. Difference of the life table parameters of the mite among host pants tested were analyzed with Jackknife methods.

The results showed that there were significant differences in the durations of different developmental stages, fecundity,

egg production per day, Ros 7m» T'» A, and Dt when reared with these host plants. Complete developmental period of HSM was

the shortest (10.912 +0. 476 days for females and 10. 5834 0. 404days for males) when fed peach and the longest (13.279x

1. 315 days for females and 12. 3674 0. 915 days for males) when fed cherry. However, plum might be more suitable for HSM

among the plants tested due to shorter developmental period, higher value of Ry, A, and r, (34.359, 1.1893 and 0.1734

respectively), while cherry might be less suitable for the mite due to longer developmental periods , lower values of R,, A, and
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7. (13.7131,1.1383 and 0.1295; 13.5893,1.1397 and 0. 1308 respectively).

Analyses indicated that developmental durations of various life stages except eggs of the mites extended in the first

generation after mites were transferred from apple to novel host plants (peach, plum, cherry, and apricot). The effect of

transferred to novel host plant faded in succeeding generations. When compared with that of their original host plants, the

durations of larvae, protonymphs, and deutonymphs fed on cherry and apricot in first generation after transferred exhibited

significant difference, but no obvious difference was detected in those fed on peach and plum in the same generation. The

values of life table parameters, i.e. s Ros 7m» and T, for the first generation on four species of transferred hosts were 11. 833

- 0- 0039 Elnd 21. 564 L

+ 1. 022, 0.1011-

0. 474 {for apricot,

13.844 +1.162, 0.1366+0.003, and 18.48 + 0. 414 for peach, 33.753 = 1. 388, 0.1671 0. 003, and 21. 216 2

10.382+1.114, 0.099310.003, and 22. 6751

- 0. 743 for cherry,
- 0. 516 for

plum, suggesting the navigate effects imposed by transferred hosts on the population growth of the mite. The same parameters

-0. 973, 0.151440. 002, and 18. 277+

for the second generation on peach and plum, 1.e., 15. 377

-0. 335 and 34. 369+1. 314,

0.1721+0. 002, and 20. 576+ 0. 349 respectively, approached that of their original host respectively, suggesting that spider

mites adapted to the new hosts, however, the mites adapted to cherry and apricot in the third generation.

Key words :hawthorn spider mite; intrinsic rate of increase;
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#) Jackknife £+ . R 5 i+ B & 4L B Jackknife fEHHENBPE. FER SBSUBEFERE . ZREZFHNHBIRENZTLEEN r,..
T.Ry.Dt A HJ Jackknife fiH B 5% BRERBIEBERY . AN T E A SASYS. 2 it 8B #17 .
2 BRE5SWH
2.1 WIEMSESNFREWN LR ET

RBRERE DR, ARMNREMBETILEHSESEETFNENATIHNATEHER W B WNEREEH BB AT
MEfiR, EARFEEYD LB SN AT HMHEARAR(F=9.72;df=4,348;p<<0.0001) , H+#, A2 Bk k58 ) P i &
KL ERKRZ R ENRE AN ATHRERRTEZANER KT B EKF (F=18.17;df=4,268; p<<0. 0001) , LA#BHk
HEK SHARWMEREEBEEKFE. MERASERMNZBLEEZER ; FHHNAREIMETEZGT(F=1.76;df=4,244;p=
0.08NERHEREER ML Duncan KEEHUERRER . ST NEREB U BEKE:EH I EARTFEHY LWAEATH
ERBEF=4.66;df=4,233;p=0.0013), K HUBM ARE S HASLABNEREHSKBEKE, MERFLEZ
BIEHEER AN ESHTIHY EXREEFER (F=1.93;df=4,162; p=0. 1083) ; 21 OO\ 5 2= 55 %95 A ) M 14
EAFS MY TR ETHEBREXER (F=11.83;df=4.162; p<C0.0001) , HH, B AR K . I EE . H{Z LB Z
A LR EER BEARSIHY LN A TN EREER(F=5.68;df=4,61;p=0.0000) , HP LIk v E K, Bt &
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Table 1 Duration in days of each stages of hawthorn spider mite on various host plants at 25 C temperature

B #F Host plant SER Apple Bt Peach Pk Cherry ¥ Apricot 2> Plum

BpHY Eggs 4. 53640. 604b 4.2851+0. 663c 4. 9361 0. 688a 4. 41140.509bc 4. 27510. 636¢
41858 Larvae 2. 468+ 0.414b 2.598+0.512b 3.19410. 706a 2. 706 0. 634b 2.538+0.566b
Z®EH I Protonymph 2.132+0. 447ab 2.026+0.519b 2. 146+ 0. 565ab 2.31410.478a 2. 261+40. 456ab
 EERE 1 Deutonymph 2.476x0. 5632 2.212+0. 331b 2.67910.504a 2. 62940.475a 2. 5381+ 0. Hh66a

7= B Ej B Peoviposition 1. 683+0.559a 1. 882-+0. 452a 1. 63530. 776a 1. 6601-0. 428a 1. 897+0. 626a
4148, Whole generation ¥  12. 403+ 1. 075b 10. 9124:0. 476¢ 13.279=x1. 315a 12. 3544-1. 026b 12. 230%1. 234b
2448 Whole generation §  11.3510. 6687b 10. 583-10. 404c 12. 36740.915a 11. 4540. 956b 11. 556+ —0. 950b

EFBREAFHEIHEE OB EHESASHHPHCEE LA R TP, HEKFERAE 5%/K¥FE Duncan REE KR AR EE

& Data were mean+ SD; the duration of protochrysalis, deutochrysali and teleiochrysalis were included in larvae, protonymph and deutonymph

respectively. Means in a row followed by same lettér are not statistically different (Duncan’s test p>>0. 05)
2.2 R [R) SR A 2 X 1Ly A2 o A B Y R Vi
BIEXRER AT UENSEARFIEAY EWARAEGR, M EHAXEWESHE, HHRE Jackknife 3K XT & A
SPHITTEEREWNE . ERUWNFE 2,
&2 LWHEHESEAETIED F*E*ﬁﬁ#ﬁ&ﬁﬁﬁ

Table 2 Comparisons of life table parameters of hawthorn spider mite on various hosts

Z2 ¥ Parameters 3 Apple A5 Apricot 28k Cherry Bk Peach 2= Plum

Y-t T 19. 3259 19. 1459 20. 9020 18. 1429 20. 3948

Mean generation time 18. 653~20.153 18. 423~19. 863 19. 649~22. 155 17.519~18. 767 19. 697~20. 981
K 0.1643 0. 1308 0.1295 0.1519 0.1734

Intrinsic rate of increase 0.1582~0.1702 0.1276~0.1352 0.1255~0.1315 0.1478~0. 1560 0.1692~0.1772
BREBEZE R, 23.9512 13. 5893 13.7173 15. 7500 34. 359

Net reproductive rate 21.724~26.148 11. 723~14.972 11. 951~15. 065 14.187~17. 602 33.502~38. 548
Fh &€ in 4% 0 (8] Ds 4.2178 5. 0860 5. 2505 4.5616 3. 9969
Doubling time 4. 0059~4. 2273 4.5363~4.9871 5.0174~5. 4836 4.0881~4. 3679 3. 8204 ~4. 0464
AR K &R A 1.1786 1.1397 1.1383 1. 1640 1.1893

Finite rate of increase 1.1714~1. 1855 1.1361~1.1448 1.1337~1. 1405 1.1593~1. 1688 1.1844~1.1939

Bl —BTHA.E—TRHREBS,E 47N jackknife £ 3HE RS 95 % B 15 X 8] Numbers in the same rows consist of original parameters and

dnr'n/r"“r T

assoclate f Tackknife estimates
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Fig. 1 Survivorship curve of hawthorn spider mite on various host plants
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Fig. 2 Age-specific fecundity of hawthorn spider mite on various host plants

x3 LEHBEARRB LNEES~BRET
Table 3 Comparison of Survivorship, fecundity, and longevity of hawthorn spider mite on various host plants
FEHEY i 1k % RS FH = 7F 27 5B R ¥ P H Sex ratio
Host plants Hatching rate Survivorship Fecundity Longevity No. of days for egg-laying 2/(3+72)>

3R Apple 87.23 73. 85 24. 261+ 10. 34b 24.58x5.76 10. 72+ 4. 08ba 78.59%
7 Apricot 89. 74 57. 33 17.44+10. 45¢ 22.61+7.43 9.12+4.49b 75.67%
#k Cherry 83. 33 55. 35 19. 67£9. 89¢ 24.0945. 39 11. 17+4. 45ba 76.19%
Bk Peach 87. 95 61. 96 23.12+10.33b  22.6846. 01 9. 96+ 4. 13ba 72.22%
25 Plum 91. 89 72.75 30.43+12.11a  25.64+4.65 13.54+4.53a 77.78%

EhE—-PNEAHREZERFHNBEFEFERESUKFE Duncan (K ZFH R XE EER in a column followed by same letter are not statistically

different (Duncan ’s test p>>0. 05)
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Fig. 3 Effects of host plants changing on the development of hawthorn spider mite.
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Table 4 Effects of host plants shifting on the life table parameters of hawthorn spider mite

B SR A H Jackknife LEEIE RN T 4, I

AL F=6.22; df=18,272; p=0.0057;{B 5 A5
S 3 EEN THHFE.

114

AR

e A

LA RRSBEAERK

28] E AR ) oS 22 Bk Bk =z
parameters Generation Apple Apricot Cherry Peach Plum
F1 19.3264L2.063¢c  21.564+2.417b  22.679+4.023a  18.48+2.414 21. 216+ 3. 096ab
WA A #8 Mean - iy -

) F2 18.978+1.932  20.643-+1.968b  21.712-+3.04ab  18.277+1.865¢  20.576-1.912b
generation time F3 19.026+1.810  19. 2634+2.027c  20.996+2.493b  18.253+1.627c  20.488-1.736b
R F1 0.16440.019b  0.1011-+0.017g  0.0993+0.018g  0.1366=0.020d  0.1671=0.019b
Lo tr’”f | F2 0.16540.026ab  0.1188-0.018f  0.1144+0.016f 0.151440.016c  0.1721+0. 016ab
NEANSIC rate of therease F3 0.1674+0.022ab  0.1297+40.012¢  0.1288-40.013¢  0.1521-0.012¢c  0.1738=40. 017a
i A Rq Net F1 93.95146.274b  11.833+6.132  10.382+3.40%  13.844+3.776d  33.753+7. 328a

o 0 ] F2 92.750+5.503b  11. 849+5.406d  12.016+4.21de  15.377+5.147c  34.369-+7.197a
reproquctive rate F3 24.128+5. 638b  13.464+4.307d  13.51244.276d  15.68+4.441c  34.454+6. 287a
FHFHRHEZRHEHEIHREE  A—28HPEHEHEIF R FER Jackknife it 95U CL HEE,EZF A B F Data were mean+SD, means

in the same parameter followed by same letter are not statistically different (>>0. 05)
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