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Abstract: Development and reproduction of two whitefly species, Bemisia tabaci ( Gennadius) biotype B and Trialeurodes
vaporariorum ( Westwood) were studied on three tobacco varieties ( CF-965, NC-89 and NC-82) at 26°C, and at 20, 26
and 32°C on the variety CF-965. Developmental times of immature stages of each of the two whitefly species were not
different on the three tobacco varieties, whereas those of T. wvaporariorum were 1.32, 2. 81 and 2. 04d longer than those of
B. tabaci on CF-965, NC-89 and NC-82, respectively. Survival rates of immature stages of two species on CF-965 were the
highest or higher compared with those on the other varieties. B. tabaci survived more on CF-965 (54.19% ) than on NC-
89 (23.47% ) and NC-82 (19.93% ), and T. vaporariorum survived the most on CF-965(31.99% ) , followed by that on
NC-82 (20.01% ) and that on NC-89, the lowest (15.75% ). The number of eggs deposited by B. tabaci was more on
CF-965 and NC-89 than that and similar on NC-82 to that by 7. wvaporariorum. It suggested that adaptability of B. tabaci
to CF-965 and NC-89 was stronger than that of T. wvaporariorum. Developmental times of immature stages of both species

were the longest at 20°C and the shortest at 32°C, and the intermediate at 26°C.. Survival rates of B. tabaci immatures
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reached 54.19 and 53.29% at 26 and 32°C, respectively, which were higher than 20.96% at 20°C. In contract, only
11.66% of T. wvaporariorum immatures survived at 32°C, which was lower than 31. 34 and 31.99% at 20 and 26°C,
respectively. The number of eggs deposited by T. waporariorum was more than that deposited by B. tabaci at 20°C and was
less than that at 26°C. At 32°C, T. wvaporariorum did not deposit eggs any more, but each female of B. tabaci still
deposited about 21. 06 eggs, which indicated that B. fabaci had better adaptability than T. waporariorum under hot
condition. We should pay highly attention to the occurrence of B. tabaci in the tobacco fields in Shandong province because
the average temperature at the middle growth period of tobacco is around 22 —30°C that is suitable for the occurrence of B.

tabaci.

Key Words: Bemisia tabaci type B; Trialeurodes vaporariorum; tobacco varieties; temperature; development; survival;

reproduction

YA B Bemisia tabaci ( Gennadius) F1JE 2 [ ¥ &\ Trialeurodes vaporariorum ( Westwood ) , ¥ J& [F]3# H #; &\
B s TR ZER X, F EEY) P EEEMAREEEN FEFEZ . BREARELE
INARAE MR B R R MR e, DARE IR A =0 KB SE AR I R AR50 . B UK BUE AR )5 iR B % 4
B, O AT AR VB R SR R WL TIPS A ) eV e B R
FKE AR LTS TR RIS 20 SAE T, HEFEF SR & KR . #RRE, BT EZE LR E
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HE R 52 2 3 O R AR, W 4 M 05 A 7 e R K B o L T P9 AR AR i A S R Y ) e A e
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1.1 fHEY

HHEE R NC-82 .NC-89 #F11 CF-965( Fr 4 100)
1.2 ff A s

FECk EURIIRL 2 kY EUSCR , BB IR i AR RS A N B i ik b, 7EiR E B R H W RSk %5H 2
RIBVEAR & Mk BFEE, SRR 2 BeZobifd DNACO 1 B H 75 %5E K B A¥)5,
1.3 Aok
1.3.1  JHE SR A BURR = Bk BUAE KR B RS FH e

PEEL S I A 2 5 R CF-965 NC-89 1 NC-82 4% 6 4k, Fi H il /NH ) A BIZE MR MR B 45 = E3EA
TRy EUFIR 28 kY EUBLR 20 XF o 720 2h 5 , BRI , EE R, BHARE 20 ~ 30 RLRIF SR IC , IR OP A
BEER, BRI IANELE, B -AHER 6 K, KR INKEEE TIRE (26 £1)°C,L:D =14:10 LI
FAAN, BREAEIFIC R BB R T, 75 | 5 R EE R FERETMC, 48k E, B3P B
GeitOp R AR R E T AR

10 P Y B BB — FEAT MEMERC XS , 18] 2 R B AR A 1 XS R, BT 1. 3% BRfiR S RHE SR L AP 1Y
TN F b, [F— 5 A 20 20 X, B TR BRI N . BRRE S — R B i s Rt
WREEIC S5 B IS A B B0 , 718 LR ™ DR R A LR = B & BUR A ss .
1.3.2  REEXHER EVS IR 2 B B KRB SR

BUS MMM CF-965 ffAK 24 MRIFZ AW, A B/ N e u i i, SRR, B 3™ B0 5 (R B
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20 ~30 KLBH o Kt U0 B MR EAR AR B TR N (20 £1)°C (26 £1)°C (32 £1)C,L:D = 14:10 Bt sh
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HEFAEE ARSI
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2.1 AR RO AR EURRR 2 0k B R A A R

FiF R EEAR AR SR R R B I 1o 76 26°C 48T, MR EFE 3 A5 A0 5 5 Fh 1 A 59 3 A
wHIHBA BE AR HIEE AWEZE 3 MEIFEMF BT IMZER B, 7E CF-965 LR HERRER,
NC-89 I NC-82 L& H /5465 7 1.35d F10. 69d ., WiFlky B7E /] — M &l B i & B AP 7E B
EF#5, REABELE CF-965 NC-89 I NC-82 L f) I A7 HUP BB B A ] B AEK
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Table 1 Developmental periods of B. tabaci and T. vaporariorum on different tobacco varieties

B EL TP (d) REERIAEEIY (d)

REBB Developmental periods of B. tabaci Developmental periods of T. vaporariorum
Developmental stage

CF-965 NC-89 NC-82 CF-965 NC-89 NC-82
B Egg stage 5.84 +0.05abe 5.84 +0.04c 5.96 +0.03a 5.77 £0.06abc ~ 5.82 +0.05bc 5.95 +0.03ab
1 # 1st instar 2.90 +0.05a 2.84 +0.10a 2.79 +0.08ab  2.40 +0.08cd 2.57 +£0.09bc 2.17 +0.06d
2 #% 2nd instar 2.53 0. 11be 2.93 +0.12a 2.67 +0.10b 2.21 +0.06d 2.57 £0.09b 2.29 +0.08cd
3 #& 31d instar 2.41 +0. 16a 1.78 +0.10b 1.86 +0.08b 2.71 +£0.08a 2.50 +0.10a 2.60 +0.08a
4 % 4th instar 4.89 +0.17c 4.95+0.22¢ 5.17 £0.19¢ 6.93 +0.28b 7.70 £0.33a 7.48 +0.23ab
# H135] Nymphal stage 12.77 0. 16¢ 12.62 +0.18¢ 12.39 +0.14c  14.20 +0.29b 15.45 +0.41a 14.52 +0.23b

B + #7 Hu
Egg and nymphal stage

B2 B (Duncan [J7¥) 4307, R () > Reg.05) » FI—ATEAFR/NEFRAREBFEZER; TR Duncan analysis, R,) >R g5y, value in the

same rows followed by different letters differ significantly, the same below

18.44 +0.15d 18.30 +£0. 14d 18.41 £0.12d  19.76 +0.38¢ 21.11 +£0.23a 20.45 +0.27b

IRk BUZE 3 M S F I AETE R I A — 3, LA CF-965 L 773 S i , 76 NC-82 il NC-89
FAERE AR RMEERRBE(E2) ., BER—EESFH LFHHBENNFERFEREESR .
EE CF-965 I B A A 25 o ) i 8 773 383K 54. 19% , Jhyf i s 7 NC- 82 1 NC-89 | {U N 23. 47% F0I
19.93% , JAZE HEAE CF-965 L IHAFIE HUH I SAFTE 334 31.99% , iy f e, 7€ NC-89 F1 NC-82 L4315
H15.75% F120.01% , RERH AR AT, 0k BHHE B A9IE B BE D IR E A EE 8 . A R A JE 5
Pt Aok ESE T R S R3S E BRI B = 2 WA R FE TR X 3 WA 4 IR IR K

PRk BUSUREAR R R S A B BB AW ¥ SHOLE 3. 78 CF-965 L, Jk BUA LR F i , B
FRIN R 2, 7 N HT AR 4 ; NC-82 I NC-89 X HAR I B B AFIME . 1R=E HR EURAE CF-965 | i 5 s
YIE % ,NC-82 FikZ ,NC-89 L/, 78 3 MEEHF LIREAMERHEGA=NAHTEEER. &
CF-965 - A EU A Bt =B B B B o TR = A L, HBUR HAr A= DR AT AR = A BU B 2K

B2 TEHER 3 ASEE S A, CF-965 S Xk BURIE = F k) EUIL [R] A A 37 32, NC-82 Il NC-89 X
Fivky B FE I B B IR R, {H7E CF-965 F1 NC-89 HAE#MEFERNBE NI BE TIREFERE, T EEN
FERB DM FAEER R EGK R ER ;76 NC-82 FHF i EZ 2R RHE
2.2 REEXHESEFNRE FUb EAE R R B R GE

MBS IR ZE AR EFEARFIRE T RET HANE 4. 8BRS F 08 38U U9 f U 2L 20°C

http ://www. ecologica. cn



2

FARE FMAEGFFREEX B UK ERNE 2 B M EE YIS H R

723

FU T EB SRR, MERE NI R ZH 4, L 2C KU THEBTHIRE., 76 20CKMHT , D
B B R T R BGR E B EE K T 10. 49d, MRy LAY K R AR B B AR TR E BB L T AE 26°C AN
RCHMT AR AT IR E AR a5, K T ERE R,

*x2
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Table 2 Survivorship of B. tabaci and T. vaporariorum on different tobacco varieties

REHB

Developmental stage

TR EAFTE R (% )

Survivorship of B. tabaci

BEABTAFER(% )

Survivorship of T. wvaporariorum

CF-965 NC-89 NC-82 CF-965 NC-89 NC-82
B Egg stage 92.25 +0.85a 81.75 +0.85b 75.50 £2.02¢ 72.50 +1.04d 63.00 +0.81e 52.25 £1.10f
1 # 1st instar 80.00 +2.04a 61.25 +1.25b 50.00 £1.92¢ 77.08 £1.71a 66.25 +1.25b 76.66 £1.92a
2 #% 2nd instar 87.48 £0.32a 59.13 +0.80e 73.21 +1.03¢ 81.60 +0.69b 62.23 +0.68d 80.49 +1.86b
3 % 31d instar 94.63 +1.80a 93.31 +3.88a 90.00 +2.65a 92.80 +5.00a 84.73 £3.25a 86.66 +2.22ab
4 % 4th instar 88.72 £2.07a 85.11 £0.59%a 79.16 +£2.40b 75.69 +0.69bc  71.13 £1.70¢ 71.87 £3.12¢
#¢ 3 Nymphal stage 58.75 +2.39a 28.75 +1.25¢ 26.67 +3.85¢ 44.17 £1.44b 25.00 +2.04c 38.33 £1.67b
S + 2 54.19 +2.20a 23.47 +0.83¢ 19.93 £2.46cd  31.99 +0.85b 15.75 £1.23d 20.01 +0.89¢d

Egg and nymphal stage

®3 FREERWFEHBHER R

Table 3 Effect of different tobacco varieties on B. tabaci and T. vaporariorum adults

He W S YR¥ T B. tabaci RWEEME T. vaporariorum

Biological parameter CF-965 NC-89 NC-82 CF-965 NC-89 NC-82
P (d) . 12.80 +1.36a 8.57 £0.92b 9.44 +1.38ab 5.71 £0.42b 6.60 +1.08b 8.17 +1.39b
Average longevity

?i@il@?‘ﬁﬂ%(ﬁ) 55.17 £5.79a 37.50 +£2.39b 31.57 +5.88bc 39.17 +4.48b 17.25+4.94d  27.67 +6.64c
Average fecundity per female

FBIEIN(d) 4.67 £0.43b 6.29 +£0.30a 5.40 +£0.33ab 3.50 +£0.56¢ 3.25 +0.45¢ 3.20 +£0.37¢

Preoviposition periods

*x4

BEMNERESRZEAMNAREHHNZM
Table 4 Effect of temperature on developmental periods of B. tabaci and T. vaporariorum

R ALK T P (d)

REARIAKETIH(D)

REHB Developmental periods of B. tabaci Developmental periods of T. vaporariorum
Developmental stage 20C 26°C 32°¢C 20°C 26°C 32°C

B9 Egg stage 10.18 £0.16a  5.84 £0.05c  4.73£0.07¢  9.39£0.09b  5.77 £0.06¢ 5.00 £0.00d
18 st instar 10.38£0.12a  2.90£0.06b  1.65:0.07¢  2.75%0.09b  2.40 %0.08¢ 1.95 £0.03d
2 % 2nd instar 2.72£0.08a  2.53%0.11b  2.07£0.05bc  2.55£0.09a  2.21 £0.06b 1.92 £0. 04c
3 # 3rd instar 4.00£0.11a  2.41%0.15d  2.90£0.13¢c  3.21£0.11b  2.71£0.08cd  2.71 £0.13cd
4 % 4th instar 11.17£0.22a  4.880.17c  3.4420.12d  10.88+0.19a  6.93 £0.28b 4.00 £0.23d
# i Nymphal stage 28.86£0.28a  13.770.16c  9.87+0.20d  19.35+0.18b  14.20£0.20c  10.73 £0.51d
SR + 25 3 38.86£0.28a  18.44:0.14d  14.64+0.19f  28.370.12b  19.77£0.27c  15.73 £0.5le

Egg and nymphal stage

ARk R\ 5 IR 2 R EVZE RS R BE T BTG R IR 50 7E 20°C AR T, Mk EUAK) B A0 UM A0 R A
%, 7 3% 26°C A 32C IS FEAR T 2. 54 A% 2. 59 47, JUHECXT 1 s HUIAF 3% R 5 K, 26 °C A1 32°C I A7
RIEEZS IR E R EAE 20°CHI 26°C 414 T I ACE BAIFIE 3705100 31. 34% H1 31.99% , % 32°C i
MG AR (11.66% ) B 425 , JUH: 32°C i DU RS HUB A R, RBORE 4 I8 A REPL R . H
LH I B PR oA Ko B PO I A4 22 S B, AR TR R, 1L 2 ke VR TR AR

IR B MR B S IR AR EUR R EE AW =S AR 6 MR ETE 26°C A AF T 19 SR P 2 A
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BRSPS B B 5 20 32 C AR/ MF PAAEREZ ST MR T , MR BT 35 75 fir i 1, - 27 S e 7= B
R, IR B, A A T HARKAZ T KB, 26 C R EA K AT N EHAEERE. REAH
AAE 20°C A 1F T R P39 A7 i fi I, S 34 HHE = O By, 7 B AT th i, 20°C IR B BV B 18
FRBE o MRy BB 2 R AR, X v IR BT AR AT L RE T B R, R E R R AR BRI

*5 REXNEMASEEOHAFERNZIN
Table 5 Effect of temperature on survivorship of immature stages of two whiteflies

o T EAAE R (% ) REEBMEATER(%)
KEBB Survivorship of B. tabaci Survivorship of T. wvaporariorum
Developmental stage
20C 26°C 32C 20C 26°C 32C

BN Egg stage 82.00 +1.29¢ 92.25 +0.85b 94.75 £0.62a 71.00 £1.29d 72.50 £1.04d 93.50 +0. 64ab
1 #% 1st instar 31.96 £5.19¢ 80.00 +2.04a 80.00 +2.04a 67.92 £1.24b 77.08 £1.71a 71.25 £1.25ab
2 ## 2nd instar 84.16 +1.76ab  87.48 +0.32a 86.14 +2.74ab  81.04 £1.29cd  81.60 +0.69bc 73.69 +1.68d
3 ¥4 31d instar 94.92 +2.56a 94.63 +1.80a 94.51 £1.83a 90.95 +1.12a 92.80 +5.00a 78.64 £2.01b
4 % 4th instar 94.74 £2.25a 88.72+2.07ab  86.65 +1.69b 88.34 +0.96b 75.69 £0.69¢ 30.21 £3.12d
¢ H3) Nymphal stage 24.75 £4.95¢ 58.75 £2.39a 56.25 £1.25a 44.17 +0.48b 44.17 +1.44b 12.50 £1.44d

WY + 5

20.96 +4.50¢ 54.19 £2.20a 53.29 £0.83a 31.34 +£0.30b 31.99 +0.85b 11.66 +1.27d
Egg and nymphal stage

*6 FREEBEINEVERSEEBBERRNFEE
Table 6 Effect of temperature on B. tabaci and T. Vaporariorum adults

W S8 YR¥ T B. tabaci WEEME T. vaporariorum

Biological parameter 20C 26C 32 20C 26C 32
Tk (d) . 11.29 £0.90ab  12.80 +1.36b 7.18 £0.49¢ 16.48 +1.16a 5.71 £0.42¢ 1.42 +0.19d
Average longevity

?i@iﬂ@?‘ﬁﬂ%(ﬁ) 24.35 +£3.54b 51.29 £6.25a  21.06 +1.96b 64.90 £5.67a  39.17 +4.48b -
Average fecundity per female

FEHRHI (d)

P . 4.78 £0.24a 4.17 0. 40ab 3.40 £0.19b 3.13 +0.19b 3.67 +0.56ab -
Preoviposition periods

3 itig
3.1 JESFS AR EEKEE BT R E 0

7[RI 2F A XA B K R B R A B TS B 25 3 A Rouh Ak B A
P ARKEEMEEMEREERE Y . BREWEIRT B BN EARE A EERE B JH T
MK 4 FhF BT EREFEMEHEBA . BEEREEENZFEY , MR RAEE, B 5K R
AR BB o BRI A ST 53 R B B 5 R X AR R B A K R B VBB A S, S [ £ AR s A
WEABE I AFE TR I B 2R, I 456 /178 NC89 . G28 .NC60 i Fh 155 , 78 MC373 . K326 Shfh L #¢5% , 76
G70.6186 /b b5 5, How & A E Ao A A ER = A R RN RS B AR S R, SR AR R
BRI RS IR A AR EUAIR 2 R B A K R S R R, 43 SRAE B A A
i CF-965 \NC-89 Fl NC-82 Xt Bk B I A1 & B K B FA MR WA AE B 25 5, []— 0 5 o 0] R oA L
HIRZI A 25 5, X2 B B RIESL TR AP M~ & . JEMFD CF-965 F A THEMmEMAE KL
B K% EHE T NC-89 H1 NC-82 F2 3 H: BA B A FI 4 ; CF-965 15 F TR = F M a4 K, (H NC-82 Hk,
NC-89 #x2=, CF-965 ZEX} AR EUFIR = A B L A E B EES . Ui BEURE Z B8 B8 A A
A R IS B AR — € 25, XA BB S E AR S T & ERY R RRAERBEY RS EA X, H
VIR T — D5 . IR G RIE TR S, &3 L HRE AR AL TIRE
3.2 RBEXTUEE KRR EUR A R

EEREME AR EEMEHEWEZREF, Darwish K556 FE 52 F] 2850 51 LUK AL FHH T 25 FAEY
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WFSE T IR XS KA BUA 20, IE BH 26 + 1°C 2400 EVFP A K A SaE IR B o JREEIR T 20°C Fls; F 32°C X H#y
HHB AR Em, B ER LT Y, BEAER, YEE LA Z 35CH, A 0B MERELFR 3
B REAMETE 24 CH 2TCIREST , R B HE, FIERE, SR E _EFHE 30°C I, 7775 R
15,400 3% , 5 TR o ASHFFE LALAR MR X B 23R A 55 5 R CF-965 15y 27 MM, LB BFFE T 20,
26°C 1 32°C 414 T XA EURIIE 25 R LA RZ R, & BHL 20°C 45140 T IR 28 30 LAY 30 7= B BB F 7 O 64. 90
B, TR DR EVEE 32°C B B PULRARAR, 7 12.50% , B PL R R BB 51 ; T A BUZE 20°C 4544 F B fns
BRI FFIE SRR 20. 96% , -3 S MEF= B & hy 24. 35 hL,32°C B B P3N 56. 25% , -39 5 7= B 4T
J720.19 %Ki, 7E 26°C 54 T Mk BV AETE B AF- B Bl = U B B B TIRE AR Bl ARG RXT a7
F0 A R EURIR 2 R BV AR B A5 25 R RVL R B A EE IS ISR X
3.3 MR EUE R RS A

B BUSEAS B B AR E DOk, Y B, B R R B EEBEER, KRYLOR, ILAREHE S %
A fEE B ECE IR E AR AL, ORI ER , EEERE AR R IIEE, bRk WA RE AR EUE B EE
FREER AOIRAE , SR EAE PR R K, T B RUARRY B IR AV RE S 1 B3R TR = A EL, 8.9 A M E(EFM
BRIk B e E A R g, ZE 8, WKE 2 Em A IUEB 6 &8, mEE R EN %%, B BIE
Ry EIE ] BB SRR , 7Rt A Hh SR EY) LR E A SR, A 2 X B R B B K B o R
TEEYRCZEEIREYRIE . B HREETR EAC T H E % B B A B IE B R
U ARG ™ R EERT LL ZR A MR TS TR 3 RS BRI B 7 S LR A0 A AT T A2, 2 B 45 30 X 4
RN L%t O, A0 75 00 35 3 TS TR 6 VA TR T L BN I L T 0 I R A L 5 OF BE L B RS IR
2120 LR A X R T LR K A A 3 CF-965 (P8 100) 2 AR T FF) 5 B8 o bl , B AR AL 2 2
R ERINE , W S A HR A 7= S P B8 5 U , 7 3 L7 S R A SR R B e _L i AR ST, DA R B O 55X — 4
R AR BT A P R
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