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Effect of temperatures on the development and survival rate of western flower
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Abstract: Frankliniella occidentalis was reared on the leave of bush bean ( Phaseolus bulgaris L.). at different
temperatures (15°C, 20°C, 25°C and 30°C) and 75% RH to determine its development rate, development threshold,
survival rate and effective accumulative temperature. The results showed that the development rate of F. occidentalis
increased significantly as the temperature increased from 15°C to 30°C. The development threshold of egg, nymphal,
prepupal , pupal and adults stages were 5. 70°C, 7. 4°C, 4.49C, 6. 84°C, and 6. 23°C respectively. The effective
accumulative temperature was 219.73day - degree. The survival rate of F. occidentalis was highest at 25°C (40.12% ) and
lowest at 30°C (17.80% ).
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WEEENY —, FEE HERE N EIERER 250 ZHREY BT BEFRAERAEEY . 2003 4£6
A7EREREE AT R 2004 £ IR IS EEmE R R GE, E—HEREAREY ™, BE
EEWAARHDARAT  EENFEERNEERERNTFZ—, BN HHFRE L, Brodsgaard, Jarosik |
Hulshof , Tommasini e 55458 T 1858 W PH AL BT T A= R A o 7 BE XA EE R ASLE R 14E
N BAESH EEI D HOT R ED " TR S AR DY B RN ANY X, RESIEENE
ZREHRREMEN, 2005 FEXARFBEELRMG THAERDERKETBREST TREWE, BN ERHTT
KEWATHRFRAREAD 5T B 7S A Y S WA R R EOR; R et R 95 30 B B &, T30 A% Rt v
TEBT I AT AT RS R A BB PR R B AR AR LR
1 #RE5HA=*
1.1 A m iR

BRI TR A AL T 1Sk RIBE N 8 IVER , £ B TR R EH LA S (Phaseolus Bulgaris L. ) Wi #SE
B3 ~5 R&EH,
1.2 A&

RIB7E RXZ BV BB N TR (TR R kT, B IR E N £ 10, RKIiIEE 15.20.25CH
30°C % 4 MBEBEE , FIXHREE R 75% +7% 6N LD = 16:8,
1.3 HBH%
1.3.1 BURmikE

WA TR E DO E R R TR A B, Fr iR, % R B R R — KRR B
1.3.2 BIME T ST REME

BAHERER ENFEMNITREEN A 1 5, 7B RS VHRIE B , S E AR SRR R ek
HBABREIM(P =9 cm, h=1.2 cm) N, FIEFF MK 32:8 K MEME LA SRS ABID B R, T AR BB 3
FEIMFE, FE O EE O, Fad R R 7R R SRR E35574T 40 ~ 50 /Tl B B 25°C R 7 MA
g fEH =0 6 h J5RE R BRI AEB Do et B BT B — 8B R BB R R AR s I, 40
FHAE O FEAE B 4 MEEBE T, G408 10 KEL . 55 12 h 76 B85 (Nikon SMZ1500) T WEEiT
IR T B
1.3.3 W, B, WHAE I SFERNNE

FRONIRAL)S , kS FISE S 7EAL IR E TSR, 1 ~2 a5 R BIAE 3 I I A BOK , TR i K A
EHEREH, EEE2PME, 8% 12 h WEIERE DA T BRAFEEHE B RETRT 94,
1.3.4 4MFHE

(1) AAED A BTEESRETERENSMEXRK:
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X, VARBTERRE(N AZEBHET IR, EFEEy = I/N), T HREERE.
(2) AAEDAEERAH T ATEABESHEYUBEITEARSFIN

- SVYT-YVY VT

(2)

ny V-(Yv)?
K:nZVT—ZVZT (3)
ny V-(Yv)?
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(3) Rt

REHAEFIT7E SPSS 11.0 R4 Li#ffT, HAEB SAEAFRE TR —#EnEZ RN HAER T EZ 217,
AENRE T BT AR A LSD Z2F 1. W-MRE T WE—38nm =570 A SRR T
REHT T
2.2 #R540%m
2.2.1 AFEBRETEHEREDEESHET I

MG T AR DS RRNE T I HREEA S mMAEE, BENEREETIHEHBE (P <
0.05), 15°CF, Rk 11.39 d, & HWHEIH 9. 11 d, FEEHIN 2. 40 d, PhEHHASH 5.37 d, R ERBWIM R TN
28.27 d;TiAE 30°CHT, GIEA%EE A 3. 41 d, 25 % 3.36 d, FUiEHA 4 0. 81 d, LHiEHEA % 1. 67 d, R R BHIN &
BHHA%EE RN 9.39 ;5B T, D B LA TR BH B, Ly O DR HA 5 U A (IR 1)

®1 ARALEASESRAREFHTHEERH

Table 1 Development period of F. occidentalis each stages under four temperatures

BE(C) BRgA (d) #HHu(d) BUUE (d) P (d) WERA()

Temperatures Eggs Nymphae Prepupa Pupae Eggs to adults
15 11.39 + 0.08a 9.11 x 0.24a 2.40 = 0.17a 5.37 £ 0.11a 28.27 + 0.42a
20 5.21 = 0.11b 6.40 x 0.16b 1.39 + 0.09b 2.84 x 0.12b 15.84 x 0.45b
25 4.18 = 0.13c 5.61 x 0.08¢ 1.09 = 0.21c 2.19 z 0.15¢ 13.07 z 0.39¢
30 3.41 = 0.07d 3.36 x+ 0.11d 0.81 + 0.06d 1.67 = 0.10d 9.26 x 0.10d

RPBAR A EEME + R, F—NEIE S AERERERERBE(P<0.05) The data in the table represent as means + SE; Means

followed by the same letter at the same column are not significant different at 0. 05 level

2.2.2 AFIRET&ERSHEATER & 5 Eggs I'=0.013267 - 0.09531 R=0.9815
WHEDEAREE THATER, LM H & = i Nymphae '=0.011697 ~0.07758 R=0.9448
\ \ e A il Prepupae V'=0.053147 -0.3730 R=0.9962
BRHAAR(DHBEERLE 1L, FTHBHETER X i Pupae V=0.026767 -0.2042 R=0.9966
AR B 9 T T BB, A SR R B R BB (P < © MEMA Lgasto Al or

1.4
1.2
1.0

0.01), 7 15 ~30CIEEHEN, HAB S ERERT
BERNGEEEELMERR, KA FEHREB Y

R BEE R HOFH B, TR B R R, ORI & O

KB, IR iy 5 A o 04

2.2.3 VEAEHI DA HUIK B SOR B AIA SRR i ——
0 5 10 15 20 25 30 35

K EHE Development rate (1/d)

BF AR R, 5B AR D& B AN
AEEABEMARBR, SR NE2, Kby
5.70°CF1 80.99d - C; 5 H % 7. 04C 1 77.89d -C; B RESEANDEMSETRENLR
554 4. 99°C 1 20. 76d -°C ; fh4E % 6. 84°C 1 38. 53 Fig. 1 Relations between temperature and development rate of F.
d-C;BIE RN 6.23C A1 219.73d-C, JLFTAAEF  occidentalis ot different stages
WHBARE Y (T - C) = 3600d-d, #RIEAT(4) THHE AL H X ) VLB DA K AR 16 ~17 R,
2.2.5 WIEEDARBEIN T RAER

7 25°C i PUAE B T B 1 AU 15 2R B, O 40. 12% 530°C I PU AR B o B/ T 2R B fiK, 09 17. 8% s K IERE T
B IE AR, 7E 42.30% LUF , BUB LU G FE 28R &, O 90% i (K 2) o MR XS PU 78 5 b 4 31
AR, 3 B AR TS R LA B, 25C B MRS AKIRE
3 itig

POAE B0 ) %R B A BB e H 1 GBI, fE A R TR S 2 RRTE B8
TR, BUARSF AGET ArcView GIS 434 A1 TN ik o 7 v [ 7T RBIE B I 4075 IR % 28 B 1Y 468 A

5 & Temperature ('C)
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B, RRASRAR, R T X A R A 16 R s Nymphae 0 0 Pupa
. BHEE 2004 ~2005 4 HE] ﬁﬁiﬁ%'ﬁ,ﬁjhf}‘: M 7¥E Prepupa B R Generations
FHBRX (MKW XA LX) #REMN, TS D 100 -
AR, BH A EMESSEY K EARARY 2w
MRS R R £ @
LMY MR B D K R B, Robb,  EE A
Bene S LAB7E . BUR MRES N H MY, EMFRE 22 i
BT R EPRNGEERGE LR, mug < Y %
0 N -

T H A, AR 25°C  RH 75% Bt & B i
N 13.07 d, 15K 40. 12% , 1 Bredsgaard R 3B, 78 )% Temperature ('C)

25°C RH 100% W2 F BiBA Jy 13.2 d, 45 1 % 67, B2 FHBEIDARBHESRETHAESR

3% FHH BRI SFREEEREAFEIE, 5y 2 Suvival mates of different stages of F. occidentalis under
WHTRE SR BT RESEE MBI AR A R 7P,  different temperatres

Hulshof , Robb 1 Trigholo 7E i 56 i 72 v ) 45 X4 12 /&

h 50% (BAERFE SRR IAIER , ISR LIA 90% LA b, KB I eR I AR BB AE , IR AR R SR e
TR D AZEM A BB AR,

®2 ARALEASPHEIETERMEHRE
Table 2 Developmental threshold temperature and effective accumulated temperature of F. occidentalis at different stages

A EFRM(T) (C£5) HHBUR(d-C) BE-ZFEEAR
S - Developmental threshold Effective accumulated Theoretical formulas of relations on temperature
tages temperature( °C ) (C + St) temperature ( day-degrees) and development period

80.99 +3.76

5l Eggs 5.70 £0.88 80.99 +3.76 N—m
77.89 +£3.02

%E Nymphae 7.04 £0.58 77.89 £3.02 N—m
20.76 +0. 44

ﬂiﬁ Prepupa 4.49 £0.40 20.76 £0.44 N—m
38.53 +£0. 66

'ﬂ]ﬁ Pupae 6.84 £0.28 38.53 +£0.66 N—m

I E R A Eggs _ 219.73 +0.98

1o adults 6.23 +£0.08 219.73 £0.98 N_T—6.23+0. 08

Al , TR DAEBRIRE (30°C) IS R AR, X — Rk T (R U BR SR A 7™ o, £ D L%l
Tz —mUAA.
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