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EREALPEFHRAE, THTETERFREES R logisticfisg, THRBEERERBAT—4
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Table 1 Actunl experimental condiilions under natural temperature regimes

s o 1k B FHRE BHEAY FHIARRKER FTHHIRERE TAMYER
(£ 7« ) (g P (G Ty (Tt &3
I 10e5,12, 2 —19B6, 2 ,11 4,563 -5.,0~18,5 1,68 &,D0 78,88
I 196, % .1 —1986,4 .1 39,86 0,6——235,0 6,54 14,57 81,42
- { 1986, 3 ,16—1986. 4 .10 11,32 3,1—24,8 B,50 14,78 89, ,BD
Iy 1986, 4 ,14~—1986, 4 ,27 16.85 10,1—32 ,4 13,45 21,61 85,19
v 1586, 6 ,20—1986,6 ,320 26,14 22,8—33,5 n4,19 29,43 91,87
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R R ETRET EFHRENAEREZMSRBHUBMEEE (B1) . S—Fh8E
—RETEAIBELEES, TREHFE 66— ¥ A, HiFResREI S hEE
BRRECEE—EEZR., REFHH5-31C, F MMFHH7,5—35.5C (A1),

Davidson (1944) & FH—fp logistic I AR BHABEBE T EHETFEE (NEEFHEY
RHEE V (T) 5EETHXE, I

V(T)=K/(1+exp(a—bT)) BAT

HEK, o, bHEH. BEE. R ReERMEEE T EHERTRENES. HEREE
BEEE LAFTRAEEN., FEEEIRTHEAERX B >28Cy #F E:. =30
Ty . MEA T AMEEHEERSERE (2, H1), Z2hRUTRAHSETERS XK
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Fig.1 Top, Percent survivel during nymphal development of the two mphids,
Lower, The relationships bstween temperaturc and development rale in apierac of Myzus persicae
and Lipaphis erysimi, dots are observed values, while the lines are estimetes of two models,
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Table 2 Paramcter values of model I desctibing the relaHonahips betwesn temperature
apd development rate under constant temperajures

]
L] o il Ei] R K o b ‘/‘/ igl (Vi-Vie
(C) —“?’—h—
L ¥ #H 6 —28 19,1576 3,4431 0,2006 0.445E
7T 5 -—28 a1,.1108 13,3486 0,202 @, 4358
¥ W i) 8--30 21,6348 3.7834 01994 5,1878
I 8—3a8 21,5747 3,928 n,2229 0,2914

{8 Iy AMarquardtil JE B/ “ IR R R

AT RSB T FERRTRORE, BRI HeESEE AT R, BUT RS
ERERER 77, RIGEMREN Wagner S0 1 st 48 B 69 -1 859 3100 4148 18 M e
TT#E, BRUTMMERHNE T, LR logistich 22 &% B R IT. XAk
A

—exp{ ~ -E:aELH} [1—exp(~- T"b_ T

VT) = — K 23

14exp(~r(T-T,))
BRI

Hf K HETHEERNEEHEE

r REXRSRIEESCHEENER

Te, Te BHHEE. BEEEREFIRE

T, SERTRE

6 K. SiROREARE -
SHERLERERSERNES, B, MR —E A A MR T ek A N e
BEENEEEES5HENER,

#3 ABIHCEATANERSAN L KNS NERSNIZRBEHE

Table 3 Farameter values of model 11 describing the relationships between tempernfure
and development rate under constant temperatures, all data included,

N
5 e Ty Ty To K r 5 J‘ Z Wi-vi
o e . . N-1 =
LYo 1,4673 33,1721 19,9585 24,10 0,16474 22,3202 0,2103
# a6 a.TveT 32,6143 18, 0942 24,10 0.17661 z.a.s?:f 40,2082
o hEAE  3,.5000 37,7488 26 G467 23,00 0,.17376 Z.5817 D.2214
W h¥AE 23,5000 38,8520 19,8024 25,60 0,16953 4,0313 0.2732

2, XERETENERSARNLR

FLRF TR T MBS ER THEERT LY, SR RPERFHEEMERN. KRBT
Eain PR ALEERT R, HRiEENEZL, DREANTRTRELERTIE (B
RAREWED . TEIBERTAARESRENS PR LE, AERELHEREE M
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FR—RE, FRARR—WHBAER.

BEit, BRHEREXEETATTAAASZSRENXE, FEREERENERRES
Bz A D) FASPUEETRTHETEHLEESE., ABSTUAHTHER. HTER
TINESHRFFTLEES, TIRTRRBBEEERENRT, HERFUNETEE
TR E, ﬂ%tbﬁ&‘l%%ﬁﬂﬁ, 6 —27CHEA, MHHHEZRERTHBRFEEER
EEaXSRESEA I HEMRMEER £3.5% KA (F4, £E2—77CT) , HE—
SRR ERRNEEMREEARAE, BEERERE, TeLARZE LRBEEEAR
BZEANTREERESRENER L. HEH FRREX, AHFHESRRTHEERER
HHSESLEM T ERBRERERR R .

* 4 B Y IMEETREATFARBANTLESHI KBS K
& B A0 FRRySR
Table ¢ The percentage dillerenes between aversge percent developmeni per day ander
alternating temperature ragimes and ¢ 1) velues obieined by integraiing temperajure

eltecta with modelz 1 and I, spnd (2) the values observed onder constant
temperatures which the same daily mean tempraturez a: the alfernating regimes.

g . Eﬁ!ﬁﬁﬁ _— ﬁgﬁ I;auﬂmnfg (;g) - ﬁ%amlaﬂﬂﬁmga (%) % :I; g
- @ » D) [ [ h % g R

= BE #HSB xIm #HEB M #m xR ’ HE ’aam THE BhE

a Ty (o) xE xA

3,5—17,5 12:12 10,60 —0,04 —5,44 44,10 +2,77 +10,20 +1,66 +1E, 80 +18,61 +23 56 +64,15

1

2 e&,0—I14,7 12:13 10,36 +4,31 +3.68 —0,30 +2.47 +2,40 45,67 +2,32 +2,70 41,56 +22,34
3 9,1—14,7 12:12 1t 40 +5,94 B, 77 +0.51 +2,06 +3,12 +5,30 40,36 -—1.,43 +08,62 +8,11
4 8,1—20,5 12;12 14,30 —0,78 +2.18 -—1,17 +0,48 ~-3,00 +3,47 +0,08 —0,8d +12,67 +15.83
5 11,3—23,1 12:12 17,16 +2,74 -—0,69 ~40,00 —1.64 -~0,08 -0,66 -1,60 =-0,75 +3,26 +3,14
& 14,.0—26.9 12:12 20,40 +3,36 +4,44 -2,06 +n.9§ 41,14 +3,36 -3.,44 -0,22 -0,7% -—5.68
T 17,2—23,1 12712 20,15 —3.60 —2,37 +4,30 +*1,56 -1.78 -2.,32 +1,20 +3.19% ~-3,46 +2,62
£ 20,0—3%0,4 18:86 22,80 +3,80 +1,00 41,04 —1.31 +0.B8 411,26 +0.78 +1,75 -—-3.60 —32.31
9 19,8—30,.4 12:12 25,10 +0,42 ~B,80 - H,40 +3,84 +12,68 416,37 — 0,15 +4.380 -—11,02 —4.48

(=4

20,0—33,2 1B:& 23,30 —-B.25 —11.07 +2.,38 +2, 78 +40,81 433,07 +12,07 +6,32 -—17,35 —B,E7
18,8—83,2 123112 26,50 - 10,03 —27.22 +4.73 +4,36 4+100.94 +85.94 +12,81 +8,72 —32,39 -96.70

[
-

1tz 20,0—35,1 18:'8 33,74 —12,11 —-27,62 — 2,52 +9,B0 -+11,23 — +7,30 -—33,85 —12.27
1% 19.8—36,1 12:12 27,46 —f{2) -45,11 —  -1§,30 — +36,49 — +1,46 —54.76 —26,63
14 20,0—37.0 18;6 24,25 =(3) = — 18,88 = = — 2,79 = - 26,32
15 20,n~—37.0 12:12 2B, B0 == = = = = = — — — =

(1) BRRFALSFFBEASBERSNEHE TEEYRUHAN, AEARENERYE, REKS,

(2) RREHS FREL-ADHA &,

(3) WERUS TL2HEFIRRL,

FERE R P REAMEEESESFE I — 4+ CHET, BHEIIHRISEBHSREN
K. MBS IREREH 3.5C EAY MINBRERRETRE, XFARR T HLREMG
TE RIS CTRIRHE.

Ji T SR TREZEES TR RNRaER, T RRER T &RATHAHE
AREREREHRETANEE. SRR, §—YHEREPE NN DT EERE
BEIREE SIS T TREAMIEIRIXN (A1), 2, 3., 4 BOMMABEFEERHAANRGEES).
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Table 5 The relative develepment durations of the four nymphal insiars of
Myrus persicaec and Lipophis erysimi respectively

. # L3 ¥ b 9
5 —21¢ 8 —28T
(1] {1} (1)
:‘F‘ﬂi—ﬁ&ﬁ 30,07 13,0C *ﬁiﬁ&ﬁ 312.0TC 35.1T 35,1710 AT.0T

1 1,00 1,00 1,00 1,00 1,400 1,60 1,00 1,00

2 1,01%0,058 1,08 1,15%* 0,05+0,034 1,02% 1, 23% [,21%* 1,7%* -~
3 1.05+0,060 1,.20%% 1,42%* p,B4t0, 023 1, 10%F% 1,30%% 2,73%%

Il 1,3840.085 1,56 1,250,081 1,43%* $

(1) ABRERITERELE BT E: Y0<0.05, “*p<0,01.

EEANFNHERAEBTESTHTHENRET Hhif30C, F biF3sc) , 1 RHEFESR
HATHREER LA ZEAEER, —HITRABEXRNE—RETHE &R EEN
MEKTBRY T, BESETRTERERAERETH —ENHAXEAERT, 7L
BEEMNAERR TH N LA EREE S0 ZEF THRHREET,
MBBELEERT BE AL 6 —27CHEERIRMHAE T AR MRI 1 ERE
SRR, NHREESESEETHAERE Y, Flm. BEgERME3 s—I17.5CREH
ST, FRSREHES.5279%, HEED 1 RBMBIHE, £17.5°CF12/hEF & F4,5589
%, HMICTEHETEICCT—REE 1.9397%. HEEFinE 6 A 1 W REFER (E
1 " BERAANEBEER/IHAESRTHERE » ATRHRFEERABRRELHEBRTA
EASTHERERSE—%, HESAHAEEREMES S, HERERERA, ZHBER
TR EEEL R RSN I iR, BN, ERR TR EERMERGEOER LT T
B, BESRS, THRIBEEL, X5 LESTHER—.
26 M. B MOETRLETHRNYAEEMAK FTHEFHRWEER GREMEEENHED

Table ¢ - Average % development per day of M,persicoe and L. erysimti under exireme

femperatures in alternating temprature regimes, values obtained by extrapolation. .

pugs  BATER W W * " s+ & |

wa@v @ LA N S . B /
1 3,5 12 1,9379 1.5332 1.4855 1,7583
B 30,4 [ 18,8778 21,1623 20,0606 21,0417
] 30,4 12 17,0223 10,1622 21,6845 21,4415
10 33,2 & 15,1508 14,1434 24,2760 22,1279
11 33,2 1z 12,2671 12,0834 21,6844 21,1386
12 35,1 ] 3,451% i, BR11 — 19,0830

12 35,1 12 — 3,4834 — 15,3782 L

14 37,0 & —_ _ — 11,3745

HTEN IRG T ST ERTERESMEE T AR, HATRERR T Hal
Mo HELSENG RSEETHHEYETE %, BERlEILE, SREu, e
AE3.5—30,4C. & MFES, 583 2CHMEZ RIEL 7T WA (F4) . HEHES,
EZRBMA, At LEHESHTEREE, ZRoHEETEBENMESETRD.
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Fig,z The ccurrence of adult emergence of M.,persicae and L, erysimi under five natural
temperature regimes,
Dots, observed percenteges, lines, predicted with two different forms of logistic curve,

M 2L, AT SIREAE 5—24C2 M, #WTH SR ERES—31C2HE, &
ATEAMMTNER S S ENL D FER (B, P-0.050 , HEBHERER, SRE
ST TN EERLE I PESERANDEREER, HEEN I HRNEEERTE
R, TERTERDE (P HREB, P<0.05) ,
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LR, ¥ MR EFSEEMXAEEHRNERTHWRAWIEASME 3. £ B-C
XN, ERTHZRETNRNESY, BT AESEB ANERET, FERHRE, KX
FEX—REERZHA T, RREFIFTENEATEFESRENEHAR. €£A-B EH
P, BERTREEZEBSHMNET., BEEXBEEX—REKS B-CRE, HERE N
BHER. SREEE CH, FEXNEHMEEX—-REARXEEET C HEE, Bk
C-DEEMMREHRMMEE FFMNtk, BMEEZRRAZENMER, B3—EN
RffA (HERE—-RRBEAGTEE KBS TH, C-DRARXAER TOEETHRR2XM
FEHELENEENTHE, —BRAVEBEARABRELATTR LB TE. 54, &
BT HEEET CrFEC BRI .

AHARR, RENBEERES LH
AT, G EEEHEENTLS
AT L, XEAFRY EF Bk
X, REEERTEHEBRRBEBEAIHED
AR, BERXEERBSEREARTT
¥, BEEEARRBARMRVESELLEXFE
BEAHETH, ENSUEERHGEFHAR
BRF RIFE, B, BIBAN, WTH
AME PR AEEHRRETRHEATR, &

Rk

7T —AR RS R B B R * ® .
ﬁ@ﬁ?ﬁﬁﬁ#ﬁiﬁ* HE = *r 3= Hs RAFHEE, FREHF TAFESRSHE

B, B 3 FRNARARERE b g T ot

1o Flim, B FE M (Lucilia cuprina) Fig,2 A model depicting the relalionships

RIS ERBEER Anhidius sonchi) 5 L3 Pt np

ZHhERRANEEE Stk F FEaE liney end fluctuaiing (dotted line)

temperatures,

A, HHETENE, EHEEEREE
mT%ﬁEﬁ?%tﬁH%ﬁﬁﬁﬁ$ﬁ$ﬁﬁﬂ,ﬁﬁﬁiﬁ?@ﬁﬁﬁ$%ﬁmﬁiﬁ
EIFCRBA BRI TH. FXEB-CRXABEEIARART EHEE SR B EE %R0 5
L, B AW REITSHE BREXESR BT RE.

B—HE, XRPBE LD ERAFAEWRE. Flin, DESEFHAERR TR,
# C-DRXAMBNETARRALBERTHHERER, BH RGN E&E e 5,
(Logani¥, 1985) . iE#n Beck (1983 FriRii&, FREBHEMTRENEE SR EFILH
i RBHN) FEEECHMRETHRAR, RETERE5RENXRENGREAP AR
E—B R WP R,

{EBEMNE, EEREENTETHNEERENE, XM CHEDS vl E s
ﬁﬁﬁﬁ”@ﬂﬂoL%ﬁ%ﬁﬁﬂﬂﬁ%ﬁ%ﬁm?%ﬁ$h&ﬁﬁ$m%Emﬂ H 15
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MAMENEERT B PR EREEmE " . WajiR, AFARESEFHERBEFHRX
RANBEH AR EARETRRE EEHEXAEHERT R, RPN FETHHEY
EFEES T ATRLREE SRHALERR: “SEENAEAEFESRY I “REE
BERY | FIERTIRTHEA TN HESLHERN, APRENZRMNERRHBRET
HF SIREROMEX AN, TREERAWIUET B TERGREMNET,

Bber, ¥ hEEEE - Sy IR AR R T . Sharpe @R AR 2 ¥ &
B AL e SR 0 . M1 RS =8 B R RgRS , BRT
AT RS RIS B BERAETN S B FEMR. BT SR EMPRIEE S ks, SHMRETREES
S5RESEREAEMEREARE. XBASHY. F NI ELHNARERRFN. Hit, 3
Sharpe 3 N 2 A0 E FHRISHOE., SFSERTEENRIT.
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THE CHANGE PATTERN OF DEVELOPMENT RATES UNDER
CONSTANT AND VARIABLE TEMPERATURES IN MYZUS
PERSICAE AND LIPAPHIS ERYSIM{

Liez Shusheng Meng Xueduo
{Departntent of Pioni protection, Zhejiang Agriculturgt University, Hangzohu)

The development rates of Mvzus persicae and Lipaphis erysimi were determin-
ed under a series of constant, alternating and natural temperature regimes, The
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results showed that ( ] ) the relationships between temperature and development
rater tnder constant conditions follow a logistic curve with lower and upper boun-
dary; « 2) except at high temperature range (for Mpersicae, >28°C, for L,e-
rysimiy >>30°C) where under constant conditions mortality increasesed and develop-
ment rate decreased rapidly. temperature fiuctuations did not change the func-
tional relations between temperature and rate of developmeat; (3> under fluctua-
ting temperatures, the development rates within the high temperature range de-
tined above still increased with temperature following the simple logistic curve,

but the rate at a given temperature declined with time; at low temperatures '
where under constant conditions enly partial development was possible, the rates

under fluctuating temperatures also followed the simple logistic curve . Based on

the results, a preliminary medel has been formulated depicting the change pattern
of development rates of insects undef constant and variable temperatures , and a
survey of the relevant literature demonstrates that the change rattern of devele-

pment rates in most of the examples examined conforms to the model proposed,

Key words: Myzus persicae, Lipaphis erysimi, development rate, tempera-
tures, change pattern,
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