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Combined efects o Paecilomyces fumosoroseus ( Deuteromycotina : hyphomycetes)
and imidacloprid for managing Bemisia tabaci ( Homoptera : Aleyrodidae)

HUANG Zhen, REN Shun-Xiang  , WU JianrHui  ( Enginoering Research Center o Biological Contrd , Ministry d Education, South China
Agricultural University , Guangzhou 510642 , China) . Acta Ecologica Sinica,2006,26(10) :3250 3257.

Abgract: Gombining Paecilomyces fumeosorcseus and imidaclropid as an integrated approach to control Bemisia tabac was
evauated usgng life table parameters. In the laboratory , the index of population trend (1) of B. tabad was 9.0216 in the
untreated control &ter one generation. After gpplicationsof P. fumosoreosus a a concentration of 1 x 10° conidia/m done and in
combinations with 0. 3 and 0. 1 % of imidacloprid , the Isdof B. tabad decreased to 3. 3769, 1. 1986, and 1. 8512 , regectively.
The results show thet combinations of P. fumosoreosus with imidacloprid exhibit grong synerg dic efects agang B. tabad , and
the interference index of population control (11PC) of B. tabac with the same treatments were 0. 3743, 0. 1329, and 0. 2052,
regectively.

Under greenfouse conditions, the | and IIPC o B. tabad inthefird generaion were eva uaed with five treatments: one
application of P. fumosoroseus (1 x 10° conicia/mi) aone and in combination with 0. 3 and 0. 1 % of imidacloprid , and 10 % of
imidacloprid done, and two applications of P. fumosoroseus (1 x 10° conidia/m) done. The Is for the five trestments were
8.4348, 6.3458, 7.9336, 3.6191, and 5.746, regectivdy, and the correpponding 11PC vaues were 0.7278, 0.5476,
0. 6836 , 0. 3123 and 0. 4959 , repectively. The | valueswere reduced by 27.2,45.2, 31.6, 68. 8, and 50. 4 %, repectivey ,
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as corpared with that in the untrested control . We found that the combinationsof P. fumasoroseus and imidacloprid caused high
nortaity of young B. tabac nynphs, whereas P. fumosoroseus done caused high nortaity of old B. tabac nynphs. We d <
found that one application of the combinations o P. fumoasoroseus with imidacloprid were nore dfective agangd B. tabac than
one gpplication of P. fumosoroseus done, but were not as dfective as two goplications of P. fumosoroseus used aone.

After gpplicationsdf P. fumosoroseus with combinations of 0. 3 and 0. 1 % of imidacloprid , and 10 % of imidacloprid done,
the Isdf B. tabacd inthe second generation were 1. 2443 , 1. 2915 and 7. 8124 , and the 11PC va ues were 0. 1566 , 0. 1625 and
0. 9830, regectivdly. When P. fumasoroseus was used aone once and twice , the Is were 2. 0125 and 1. 0718 , and 11 PC v ues
were 0. 2532 and 0. 1349 , repectively. Gonpared with the untreated control , the corregponding Is val ues in the albove treatments
were reduced by 84.3, 83.8, 1.7, 74.7, and 86.5%, repectivdy. P. fumosoraseus (1 x 10° conidia/ml) applied twice
provided the bes control of B. tabac , whereas 10 % o imidacloprid done was the leag dfective. Based on the life table
parameters of B. tabaci for two generations, P. fumasoroseus combined with imidacloprid provided better control than each of the
two used done, and cortinuous applications of these two materias for controlling B. tabaci for two generations provided better
control than for one generation. Practically , early gpplication of P. fumosoroseus (1 x 10° conidia/ml) blended with 0.3 % of
imi dacloprid would provide the beg control of second indar B. tabadi.

Key wor ds: Paecilomyoces fumeosoroseus ; Bemisia tabaci ; IPM; imidacloprid; insecticides; mixture
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/ml 2 ) 0.3123(10% ), 2

1

Table 1 Life table o Bemisia tabaci at gandard laboratory conditions under different treatments

Survivd retio of dl dagesof B. tabad

Sae Mortdlity factor 10° PL+0.3% 10°PL+0.1%

K Imidacloprid Imi dacloprid 10° PL
Eog Parasitism and others 0.9285 0.9170 0.9106 0.9182
1 1% indar Paradtism and others 0.8319 0. 5296 0.5813 0. 7094
2 2" ingar Parasitism and others 0. 9146 0.1145 0. 2432 0.5978
3 39ingar Parasitism and others 0.9216 0.7221 0. 6324 0. 5407
4 4" ingar Paraditism and others 0.9311 0.5624 0. 5494 0.3924
“ pupa’ Parasitism and others 0.9273 0. 6611 0.5155 0.5091

Adult Fecundity 400 400 400 400
Femele proportion 0.5351 0.5351 0.5351 0.5351
Fecundity ratio 0.3751 0.3751 0.3751 0.3751
(1) Index o population trend (1) 9.0216 1. 1986 1.8512 3.3769
(11PC) Interference index of population control (11PC) 1. 0000 0.1329 0.2052 0.3743

* 10° P1 1.0x10° /m; 2004 9 10

, The 10° P1 in the table means the concentration of 1 x 10° conidia/ml of P. fumosoroseus; This experiment has been sudied in
the Laboratory of Engineering Research Center of Biologica Gontrol ,Minigry of education Suth China Agricuture of Universty from Sp. to Oct. 2004; Hog
plant : Cucumber ; in ar-oondition room (26+1) RH60% 80%

2 1
Table 2 Hfect o Paecilomyces fumosoroseus and Imadaclopid on life table of the firg generation of Bemisia tabaci in greenhouse

Survival ratio of dl gagesdf B. tabad

10°PL+0.3% 10°PL+0.1%

Sae Mortality factor oK . 0% L, Dx1f
. . . . Imidacloprid PL
Imidecloprid Imidacloprid
By Predation and others 0. 9769 0.9614 0.9577 0.9717 0.9876  0.9806
No hatch 0. 9504 0. 9504 0. 9504 0. 9504 0.9504  0.9504
1 14 indar Predation and others 0.8790 0. 7409 0.7390 0. 6580 0.7867 0.9070
Paradtiam 0. 8386 0.8783 0.8943 0. 8562 0.8737  0.8646
2 2nd ingar Predation and others 0. 7767 0.4151 0. 6597 0.2350 0.7154  0.7455
Parastism 0.8211 0. 8909 0. 7000 0. 7497 0.7653  0.7393
3 3rd ingar Predation and others 0. 9056 0. 9567 0. 9545 0.9972 0.9986 0.9120
Parasitism 0.8595 0.6371 0. 9696 0. 7608 0.9190 0.5015
4 4th ingar Predation and others 0.7513 0. 9462 0.8918 0. 9679 0.9735 0.9354
Paradtism 0. 9757 0.8702 0. 8599 0.9818 0.7042  0.5983
“ Pugp” Predation and others 0.6623 0.9479 0. 9290 0.8259 0.6053  0.8698
Paradtisn 0. 9985 0.9135 0. 6502 0.9975 0.9445 0.9651
Adut Fecundity 400 400 400 400 400 400
Femele proportion 0.5513 0.5513 0.5513 0.5513 0.5513  0.5513
Fecundity ratio 0. 3009 0.3009 0.3009 0.3009 0.3009  0.3009
(1) Index of population trend (1) 11. 5892 6. 3458 7.9226 3.6191 8.4348  5.7469
(PO (11PC) Intederence index df popuiation cortrol ;o) g gyze 0.6836 0.3123 0.7278  0.4959
* 10° PL 1.0x10° /mi ;D x10° P1 1.0x10° fr ;
2004 10 1 . The 10° P1 in the table means the concentration of 1 x 10° coridia/m of

P. fumosorcseus; The D x 10° PL in the table means the concentration of 1 x 10° conidia/ml of P. fumosoreseus used twice; This experiment has been studied in
the farm of Suth China Agricultural of Universty from Oct. to Nov. 2004; Hog plant : Cucumber
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2.3 2
0.3% +1.0x10° /m 0.1% +1.0x10 /m 10 % 1.0 x 10°
/mi 1.0 x10° /m 2 .2
1.2443 1.2915 7.8124 2.0125 1.0718, 3, 84.34% 83.75% 1.70 % 74.68 %
86.51 % ,
3 2 ’

Table 3 Hfect of Paecilomyces fumosoroseus and Imadiclopid on life table of the second generation of Bemisia tabaci in greenhouse

Survivd ratio of dl gagesdof B. tabad

Sage Mortality fecor o 10° PL+0. 3% 10°PL+0.1% oo g DX

micedoprid  Imiceclopria ™ oecoPnd PL
Eg Predation and others 0. 9859 0.9708 0. 9866 0.9831 0.9679 0.9694
No hatch 0. 9504 0. 9504 0. 9504 0. 9504 0.9504 0.9504
1 1% ingar Predation and others 0.8821 0. 7606 0. 7601 0. 8901 0.7621 0.7670
Paragtism 0. 8250 0.7372 0. 7514 0.9220 0.7718 0.7084
2 2 ingar Predation and others 0. 6175 0.6823 0. 3800 0. 8489 0.3854 0.3360
Parasitism 0. 7749 0. 2364 0. 4804 0. 9307 0.5644 0.4231
3 39ingar Predation and others 0. 6855 0. 6824 0. 8463 0.8123 0.5516  0.9841
Parastism 0.8954 0. 7842 0. 6582 0.8011 0.8534 0.8839
4 4" ingar Predation and others 0.8739 0. 8088 0.8347 0. 4895 0.9223 0.7912
Paragtism 0.929 0. 8455 0. 8503 0. 9066 0.7736  0.8688
“ Ppa’ Predation and others 0.7329 0. 6594 0. 5458 0. 6619 0.8001  0.4708
Parasgtism 0. 9986 0. 9300 0. 9155 0. 9954 0.9580 0.8024

Adut Fecundity 400 400 400 400 400 400

Femdle proportion 0.5513 0.5513 0.5513 0.5513 0.5513  0.5513
Fecundity ratio 0. 3009 0. 3009 0. 3009 0. 3009 0.3009 0.3009
(1) Index of population trend (1) 7.9472 1.2443 1.2015 7.8124 2.0125 1.0718
o (1PC) (11PC) Interference index of popuiation 1.0000 0. 1566 0.1625 0.9830 0.2532  0.1349
* 10° P1 1.0x10° /ml ;D x10° P1 1.0x10° /m :
2004 11 2005 1 , The 10° PL in the table means the concerttration of 1 x 10° coridia/

m of P. fumosoroseus. The D x 108 P1 in the table means the concertration of 1 x 10° conidia/m of P. fumosoroseus used twice. This experiment has been studied
inthefarm of Suth China Agricuitural Universty from Nov. 2004 to Jan. 2005; Hog plant : Cucumber

(0.3% +1.0x10° /m 0.1% +1.0x10° /m 10%
1.0 x10° /mi 1.0x10° /m 2 ) (11PC)
0.1566 0.1625 0.9830 0.2532 0.1349 1.0x10 /m 2
, 10%
1 2 ,
(11PC) , 0.3123  0.9830, IPC
, 2 , 1
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