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BEER49m> H3m> B35cm) » FREAZ - XiR10~13K > REHEEHE15~20cn ~ B
ZE (primary leaf) ZEEE 7 ~ 9 cm ¥ » BIATHLE AFEMN B BOBEEAEIRA o
= #EaR

BRGNS E A RESTEN SR B T 2 N > HESE RSS2 R
KK 36 cem» 24 cm) » HER 25°C ZEBAEAN » RIBALBHRETE < S5
= IEMNIESBS AR EEE

£ 25°C TSR — Hilh 2 BRI AN 20 BRARE I Z S EHEAE (R 75 cm B 55 em* 75 50 cm 49
H 92 meshes) »fBEEIN 2 /NRF (L4 8 BEZE 10 Bh) ISR E W H o 2 fEE R 25°C ~ HBHREE 65
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25°C it TRisk B e I 2 72 (Las » B3 EE -
ARERTE SRR 5 43T (ANOVA) » BHLIR/MERE 2 (LSD) Kk t [HHBRELKRERR ZZR %
 FEOKHERS 5 % 0 BESERE » BRI T (arcsin vx) FRETTHT

R
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O '

UN(E1-B) : #IZLEB4FEH » K48 /NFREBMEZEN o f5EK o & 0.243 £ 0.002mm » 3
0.134=+ 0.004 mn(n=60) °

St 3 4 o WIMEE » BRI 2 o SHIR » 4008 o RIS - [EERRRES - THRE
BASE - AIREEEA/NRAI S o B—EE SR EAMAT -

B—EhthE - EEFEH o BE (F~KH) 0.34 £ 0.01 ~0.73 £+ 0.01 mm » & (FI~KHH) 0.12 +
0.01 ~ 0.25 & 0.01 mm(n= 20) o FAMEE K 0.103 £ 0.002 mm(n=30) °

BTSRRI o B R (WI~3KH) 0.84 £ 0.01 ~1.33 £ 0.01 mm » E (FI~FKHH) 0.29 +
0.01 ~ 0.44% 0.01 mm(n= 20) > FHEEFK 0.169 & 0.002mm(n=30) °

B (H1-D)  REEHG o R (F~FKH) 1.57 £ 0.01 ~2.55 £ 0.05 mm » = (¥~
SHA) 0.51 £ 0.01 ~ 0.76 + 0.01 mn(n= 20) o BEEEE 0.250 =+ 0.002mu(n=30) °

i (B 1 -E) : Bt RAEER SMEERET - 285 1.86 £ 0.02mn » 2 0.89 £ 0.01mm(n=40) o

Bl (E 1-A) : BRE - BIRALE ; g - thigvgR - BEE -~ BET » RTFYREEEEE
JERER ~ B EitEE | IEE SR R R ARSI o WRTEIRIEHETIR M. o RiBIREER HUE
F26 11 : 088 » AEIRKINIREFEFRLR o R 1.89 + 0.01mn > % 0.57 £+ 0.03 mm (n=30)
o HfERSE 1.62 + 0.02mm >  0.55 + 0.01 mm(n=30) °

1. FENAHERSERPRERR -
Fig. 1. Growth stage of Liriomyza trifolii and its serpentine mine.
A: Adult; B: Egg and oviposition site; C: Feeding puncture; D: The third
instar larva; E: Pupa; F: Serpentine mine of larva.
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£ 25°CTF » FEMABEEE H N H ZERIBALE 16.6 K « HPIIHR 3.3 K » H1BMB 4.6 K

y B—EECWMOBIBEENSR09 ~ 09 R28K BB S6KR(E]L) - IM—REFES
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ZRME R > $hBIRAENHEIEN (spongy mesophyll) BHElA - HAEVEES » EERED
& ARERRRERAIZEEFABEZBaRY - s AREREF EEY BEERSEEH
o fEZEH | » B EWIHEIR (serpentine shape) » HERIFERTEER (blotchlike) o SE—@a%hs
8/~ REM%E K11 £ 01~ E@FI~KH) 0.136 £ 0.003 ~0.36 = 0.01 mm - EFE_HEF=
Her . REEK AEIWE - HPBE_RZAEER2110.1m ~ E (F~KH) 0.44£0.01~

FEMABLBIRZ TR ~ 415 52 R FEME S
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£ 1. TEERTIEMGIEIEIN - HIBRIFEHZBEHR
Table 1. Duration in days for preimagial stage of Liriomyza trifolii at various constant temperatures
Larva®
Temp. Egg* Pupa® Egg-adult®

(§(®) 1st 2nd 3rd

N x+SEM N X+SEM N X+SEM N .x+SEM N (+SEM N x+SEM
10 34 14.1+£0.10a 25 7.60+0.30a 21 8.10+0.20a 17 13.30%+0.30a - —
12 35 12.5+0.20b 29 5.30£0.20b 25 6.80£0.20b 25 11.00+0.30b 6 49.7+1.4a 6 89.7*+1.4a
15 56 9.1+0.10c 42 4.93+0.12c 42 4.48%+0.10c 42 8.64+0.10c 11 41.9%+0.5b 11 68.1+0.5b
20 49 4.240.10d 41 2.01+0.02d 38 2.21+0.02d 37 2.90+0.03d 35 10.4%+0.1c 35 21.4+0.2¢
25 54  3.3%£0.00e 50 0.84+0.0le 50 0.861+0.0le 48 2.80+0.04d 48 8.6+0.2d 38 16.6%+0.1d
30 49 2.110.04f 47 0.80+0.0le 47 0.88+0.0le 47 2.00X+0.0le 47 7.2+0.1e 38 13.2%0.le
35 41 1.8+0.10g 32 0.83%0.02e 29 0.85+£0.03e 29 1.30+0.03f 30 6.5£0.1f 28 11.7+0.1f
38 37  1.740.02g - - - - -

* Means in each column followed by the same letter are not significantly different at 5% level by LSD.
¥ N: number of observation.

%2

TREE R T IR GBI - BRI 2 FES

Table 2. Survival rate of preimagial stage of Liriomyza trifolii at various constant temperatures

% Survival(X +SEM)*

Temp.

4o Egg Larva Pupa Egg-adult
10 65.312.4c 22.9+4.0e Oc Oc
12 77.4%2.3bc 49.1+4.1d 21.8+3.9b 8.0t1.4b
15 84.4%3.7b 89.0%3.1c 19.5+7.0b 13.9+4.9b
20 95.0+3.3a 90.1+4.6bc 88.9+3.3a 76.21+6.2a
25 99.0+1.0a 97.8+1.5a 84.5+4.7a 81.6+4.5a
30 93.8+4.3a 96.6+2.2ab 83.11+5.6a 74.5+4.3a
35 97.6+1.2a 96.6+0.6abc 80.8+3.1a 75.4+2.6a
38 68.211.6¢ of — —
40 od - — —

% Means in each column followed by the same letter are not significantly different at 5% level by LSD.
El))atl% weri; transformed to arcsin Vx prior to ANOVA. Field bean with 8—13 L. trifolii eggs per leaf,
—10 replications.
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0.80 £ 0.01 mn » E=EZAER 9.9 £ 0.4 cm ~ E@FI~KH) 0.83 £ 0.01 ~ 1.79 + 0.04 om (& 1 -F
) o BEMBERRTHRAAEREAABTZOE » BRRERREGIR R ZE ERER TREBHE—4$
I - RELEEAR - RERBEE 2R Mt - KSEE LR - PBER
EHRETRBEE LDIRERLE o 88%ZBE=MERSEE LT 8 BiE 11 M\ HBEHER ML -
b 11 BEER R 8 B E{E 12% (n= 855) o {LIFFTHAMRRE » BREBE » EPMLRT - 1
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GERBZ B

AL - BRIE AL R P SeF FBRER 2 8 - M FEHATARZE (ptilinum) 2 Z AR SR a1 A 7
ARG » FBEKIT 5 ~ 20 78 - FIZALRIBE FLtE - elCras i e b 5 sl b » Rk
FIETE) > 88 25.0 & 2.5 38 (n= 47) & - FIRE - FE 69.0 £ 0.7 578 (n= 48) - WEEE{LS
2~ BEME - RIBACENZ R ZIZ TR RBZ R - 75 5 52 8 AR RIEZ AR IR 1
FABETF S Bz BEACRAZR » 5 ARFEPE L4 7 8% 11 B (62%) » M#ES8 A
RPRIRATAR £ 5 B52E 8 BARI (51%) (H 2) o MR LRI BB R » a5 AR LG 7THREE 9
BEE 39% MR T ALy - MEVEZ A{LA{ER 220 ; T 8 AR L4 5 B6E 7 B MR A{LAE 40
%W » MEWR 2 AA{CASE 359 (B 2 ) - 5 62 8 A et 2 P HE45 %5 0.51 © 0.49 B2 0.53 : 0.47 -
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2. £ 25°C THEMFHBIRz HIMLEE -
Fig. 2. Daily emergence trend of adult Liriomyza trifolii at 25°C.
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FEP A BEBIR 2 FERR ~ 4235 50 R TS 75

% Z MR AR RS B4 5 BEE 9 BERIACRE (] 3) - RNl RE RIS EALRLIHR » WES A
R E 6 BEE 12 BHZMLZ MR - Hi 1% E H B 12 BiETF 5 BHERE » KRR 6.5
+ 0.2 /1\Ef (n= 103 ) » B 59% 2 HEBAIR R H L 5 BEETF 1 BRRE - KRR 21.5 £ 0.2
/NEF(n=150) o TS F £ 12 BiE T 4 BHAMLE > RILREERE EFSBETF 1 BHF %
RRE » RERHES 17.3 + 0.1 /N (n=138) ([ 4)  FRENER | 12 BRI AL Z R4 » Hh 2 %
FEALtE 3 NREIAI R - BALRZIR R B E H R R B ZHLAERE o MER L7 X 12 RS/
RAALZREE » HEARBHAERE 63 ~ 55 ~ 34 ~ 36 & 18% o MIHFLURALZRIEE » T
RALERIZ % HEARBES 0 o REE—ETTERERE o EER SRR > M - il Ha
£ 4.8+ 03841 +0.1K(E5) - HEMES Bl 2R » 7255 — Hin RS 26% - HEH
ZHESRENE 9% - BE=EHEAHREELES T —HIRR - SBETTHER 72 ~ 82 5246 ~ 57%
ZRERA (K 3) - BHZIBRE— HEE 94%1E1T 1 RXES » HEA BRIz FH ZRRES 2
S 3RARE > B15220+1.8 ~ 21+ 08K0.2+01%(EFK3) -

% 3. 7£25°C THMAHEMEE il RRRAZTRERE

Table 3. Daily mating rate and mating frequencies of female Liriomyza trifolii at 25°C

Age of adult No. observation 9% Mating  No. mating % Distribution of mating frequencies

(days) Female Male female frequencies 1 9 3 4
1 395 395 26 34 94 6 0 0

2 254 254 99 356 71 22 6 1

3 147 147 82 143 84 16 0 0

4 122 148 72 115 76 20 4 0

5 117 112 76 130 68 31 1 0

6 128 128 76 164 59 33 7 1

7 137 107 55 98 77 21 2 0

8 99 67 46 57 79 21 0 0

9 99 71 53 63 82 16 2 0
10 70 72 56 48 81 19 0 0
11 60 60 57 43 79 21 0 0

40

Mating (%)
N (4]
e . 2.

—
o
L A

o

T Y T T Y Y T

— e
Time of day (hrs)

o
2]

B 3. 1995 £E 5 F 18 F 20 HRZE 25°C T HEMFEM LB < H X% -
Fig. 3. Daily mating trend of two-day-old Liriomyza trifolii at 25°C during May 18—20, 1995.
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4. FEMABIBE —RRRR LSRR Z BR1R o

Fig. 4. The relationship between the emergence time and the time of
first mating for Liriomyza trifolii.
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5. 7£25°C THL AR JE M SO BEER RIE  F G ARt o
Fig. 5. Daily survival rate of adult Liriomyza trifolii provided with honey at 25°C.
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EEDR : JENABEBIREE R T LSRR EEE E (32.3 £ 1.9 KPF) » TIAAEIRRHEEE » IRERM
ER#EZER (t= 17.0237 » df= 38) - EINRFIFAEINERIBIERE - MIVERET » &2 1 EIAT
TR 245 £ 1.6 B (n=40) - EIIRZIRFE L5 BETHF 7 8 » B HEM M MEE & 2 I
(H 6)  JHELRIBRZE o EEORFLA#EEOL M » VB EMER (B 1-B) » &£0.29 £0.01m -~ &
0.154+ 0.002 mm(n=20) °
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8 13 17 189 24 5 9 13 17 19 24
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Time of day (hrs)

6. FEMNSTBEBSEMENEZE 25°C BOLAM 14 L 0 10 D(LF 5 BETAH 7 BMEDE) T2 BRI AR -

Fig. 8. Daily oviposition and feeding trends of female Liriomyza trifolii at 25°C and 14 hrs of
photophase set from 5:00 to 19:00 in growth chamber.

& | FEM BB LA BR T ER AK ~ S5 » MENE SO FEEE U SRR Y 2 BER BT ER91%
ZHEWE (n= 45 ) fREHEINE - BRI ALEREU OSSR HEN R EINFLE AT EHEYENHR
ZIHE 0 32% 1R (n= 34 ) 7RFI I HEVR & SEFIBR IR & F EHEYH K o B A S TEMERE BT
BRZHUE » QIBRINZ LA RE RS 93.6% BRIE B IR Z b2t 99.0% M 2 FE = R (t= 2.8585 » df= 16
) o FERTEH B RFEERE LA EEREE O HELBBSRE 132 £ 1588 + 3
i (t=8.2121 ~ df= 38 ) - FKIBGRBFLMAKE 25.3 + 1.2 » HPEIEREFER 175+ 1.0

 IREHEER 7.3 £ 0.2 (n=40) > MEHAHAENAREHES » REFFBZHEE 5.2 + 0.
4B (n=29) - MAFEHRABE L5 BETHF 7E8M - HP T4 1% 7 HMHS A FIERLY (H
6) MEAZHSMEREN -MEAAE EEB(E1-C) » £0.36 £ 0.01mm > E0.32 +
0.0l mm(n=20) °

HEVRAZ B R BEREREE R | AR 4 ~ 5 R 7 ZREREH » FEMNZG PR MR 22 BB S T e B 5
BHIIES » ERBRBZIGIMAIT BRI - MERR 1 Rz MV SR 4 s —E R
RE 1 R LBHEET » MR8 ~ 200 - AR MABFEZHE) ~ BEEEIZIE - Bagl
BB TR IR SR M I LU R IR 22 51 o TMENRAE R 2T » TMESB Sy ~ U ~ BA ~ &N
B MAXASEEBEREE (1K1 RUL)BHAP94~97K~ 11.1~12.1K~ 88~9.7K ~ 477
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RIPHER 496 ~ 567 RIATE /I 29Nk 1,518 ~ 2,112 [ A ZIB6S » EEIRRIHAEN 2.7 ~ 29K » HE
{EERR 0 > BERFURIES (0 %) BEERERE 1 K8k 1 R L ZBREHMN (377 ~ 411 ) BEE
ER o FHE 6 IBREA > EIWABIRMIER R 1 K8 1 KLU » A EREZ e
HRTEMTEAR 1 0.2301 52 0.2329 o BURIEMFEBIBEERR | RETHHS RS E RS

& 4. 7E25°C THRWA MBI RERBEHES - BN RNENS BE

Table 4. Influence of mating frequency of female Liriomyza trifolii on its longevity ~
oviposition and feeding period at 25°C

Mating Longevity (days)” Period (days)”
frequency
N Remae  Male B Ovpeiion P P peeang o
0 6 14.3£2.2b — 3.0+1.2a 7.0+1.2b 1.5+0.6a 1.0+0a 11.8+2.5b 1.3%+0.6a
1 10 23.71+2.1a - 0.3+0.2b 18.1*+1.6a 2.4+0.5a 0.7+0.3ab 21.5+1.9a 1.1+0.3a
>1 9 24.0+1.8a 15.0+1.8 0.1+0.1b 19.1+1.5a 2.9+1.0a 0.1+0.1b 20.6*+1.5a 2.2+0.9a

* N: number of observation. . .
¥ Means (Xx+SEM) in each column followed by the same letter are not significantly different at 5% level by LSD.

® 5. 7£25°C THMABEERMIE TR RBEIHENMS - RERFRIELZBE

Table 5. Influence of mating frequency of female Liriomyza trifolii on its
fecundity ~ feeding and progeny sex ratio at 25°C

Mating Fecundity/ %" Progeny No. feeding

frequency sex ratio¥ stipples/ £Y
N? Eggs Viable eggs* Adults (%/%+7%)

0 6 59+13 0b 0b 0b 1,179+219b

1 10 536 +53 496+48a 377+35a 0.50+0.01a 3,291 +332a

>1 9 — 567+44a 411+33a 0.531+0.02a 2,697 +202a

* N: number of observation.
¥ Means (X+SEM) in each column followed by the same letter are not 7_i_gnificantly different at 5%
X

level by LSD. Percentage of sex ratio data were transformed to arcsin prior to ANOVA.
* Total number of 3rd-instar larvae.

R 6. 7£25°C THMNABIEMRMEEAIRE 1 RE 1 KU LR BB &

Table 6. Population parameters of female Liriomyza trifolii for mating once or more at 25°C

¥4
Mating Parameters
frequency y 1 R, T
1 0.2301 1.2588 204 23.11
>1 0.2329 1.2623 188 22.47

7 .intrinsic rate of increase (day™); A finite rate of increase (day™); Ro:net reproduction
rate (viable female eggs/” %) ; T : mean generation time (days).
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1. FENGREIERRAIZ RFEAER - RESARBEERRE RS

Table 7. The lower developmental thresholds (°C) and degree-day requirements (°C-days)
and developing velocity for preimagial stage of Liriomyza trifolii

Stage Lower de"‘zl,i(’f’_,_'g%‘ﬁ; threshold* Da_%;fe—days’ Regression equation R?
Egg 8.1+£0.5 50+2 $=—0.1626+0.0201x 0.99
Larva 8.6+0.9 7918 $=-—0.1104+0.0127x 0.98
Pupa 8.2+1.2 161+23 $=—0.0513+0.0063x 0.96
Egg to adult 8.7£0.9 294132 $=-—0.0292+0.0034x 0.98

* Lower development thresholds and degree-days were estimated according to the methods of Campbell
et al. (1974).

=~ REREMRIESEMAR S ME

2w IS SR SR EEAE 12°~ 40°C ~ 5 B UTEMUS ISR 1 AR RS - S e
& 2 A T AR IR FE (9= 6.1416 + 1.3772 x— 0.0349 x® » R?= 0.87 ; 29 = 1.2113 + 0.3284 x—
0.0135 x* » R*=0.85) © EIMBELE 12~ 25°C B » M ~ HEWRZ MAEZHR » £ 16.0 ~ 23.4 K
115~ 15.8 K ; W& #BE7E 30°~ 40°C ¥ » it ~ HEMBZ BAIE > BB 72~ 114 KL 43~6.8
R o SSEREARR » MRS G mElRE (K 8) o

8. FENGRBIMETRER T 280 - B RRAH

Table 8. Longevity ~ oviposition and feeding period of Liriomyza trifolii
adults at various constant temperatures

Temp. - Longevity (days)’ Period (days)Y
o Female Male g:i%;sition Oviposition (I))vtle:f:)_sition Eareeii_ing Feeding a%fiti_ng
12 11 16.0£1.3b 14.5+1.2a 7.0+4.1b 1.5+0.3d 5.5+1.8a 4.5+1.3b 8.0+2.5¢ 34*l1.1a
15 6 19.2+1.9ab 11.5+1.4ab 11.3+2.3a 3.3+1.5cd 1.5+0.3bc 10.3+1.2a 5.0t1.2c 1.8+0.5ab
20 7 21.3*+1.6a 15.8*+1.2a 1.3+0.7c 18.3+0.4a 0.4%0.2c 1.0+0.4c 19.9+1.4b  0.4+0.2b
25 19 234f15a 15.1%1.5a 0.1%0.1c 18.5+1.2a 3.04£0.7b 0.1+0.1c 20.6+1.2a 2.0+0.5ab
30 9 114%15c 51%09c 0.1+01c 9.0+1.3b 1.440.6bc 0.1+0.1c 9.4+1.3c 1.8+0.7ab
35 5 7.8£0.6c  6.8+1.0bc 0Oc 7.010.3bc 0.2+0.2c  0.6+0.2c 7.0+0.3c  0.2+0.2b
38 8 9.8+0.6c 5.8%0.5¢c 0Oc 7.9+0.8b 1.4£0.4bc 0.3+0.2c 8.8+0.6c 0.8+0.4b
40 6 7.2+0.5¢c 4.3+0.6c 0Oc 5.81+0.3bcd 0.71+0.2¢ Oc 6.2+0.5c  0.7%0.2b

? N: number of observation.
¥ Means (X+SEM) in each column followed by the same letter are not significantly different at 5% level by LSD.

EEDP - 3K 8 19 1840 » FEWI BB IS B2 B A S 15~ 40°C » Hri L 20°~ 25°C
HEBME o ZIBREEREZ ISR E (12°~ 40°C) F 2 B TEM 458 K FE (§ = — 1.0933 +
1.1421 x— 2.1756 x* » R®= 0.91) ° {B¥E 20"~ 25°C B¥ » 30~ 2 DRI (1.3 ~ 0.1 R) ~ EIH
£ (18.3~18.5K) ~ EEINES (415 ~ 463 RIAESTZIN) o £ 30°~ 35°C BF » B4~ AN R HIE ST
(0~0.1X) » HEEINH (7 ~ 9 K) EEEIIBL (250 ~ 276 K75 1 /7 2 5F) JRHI B 20° 82 25°C BSEH
FRD o 1E 38" P2 40°C FiRRF » BB EEIRRITHI (0 K) ~ BN (5.8 ~ 7.9 K) B27E 30°~ 35°C B4E
B E R (HEINBAIRE 125 ~ 127 KINEK 9 ~ 96 KA TE /1250 o BRE 12° 52 15°C {E1RES »
ZBZ BN EEEERB7.0~11.3K » BEHENHAHERS B1.5~3.3K » ERKER
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Fig. 8. Daily fecundity and feeding stipples of female Liriomyza trifolii at various
constant temperatures. Data for 15°—35°C obtained from viable eggs, data
for 12°, 38° and 40°C from actual eggs deposited.
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Mg @ IR 8 HL O 18A1 » FEM IR RIBAE M I A Z WA A 12'~ 40°C » H XX 20° B2
25°C RN AR PR - FIRZIE 2 INA LB BB E (12~ 40°C) [ 2 BEM YR K IE (9=
— 4.3024+ 4.5696 x— 8.0889 x* » R*= 0.83 ) o SSHlH 8 1941 » FEM A< H AR X (HEE
BERRA » BFE 15°~ 40°C A ~ EWEMFRE » i B INA R REUE IR AR o {75 12°C B
HFMER » MR IR E BRI B 4 HBRK » S A AR B iRk -

EEORSREN AU UE ¢ Bk 9 1840 » FEZGBMEIR & RN BRI A & LLE BRIR B (12 ~ 40°C) R H
TR YIHR IR E (9= — 0.2992 + 0.0368 x— 0.0007 x> » R?2=0.91) o % WMEFE 20°~ 35°C B¥ » %40
ZEESNEUR A FLMEB RS 0.18 ~ 0.20 » TR MERS 127~ 15"~ 38 K 40°C ¥ » SXMERAISEHES
£50.05 ~ 0.08 ~ 0.08 % 0.12

® 9. FENAEBME R R R T < %R AL I A X B

Table 9. Reproductive potential and feeding stipples of Liriomyza
trifolii at various constant temperatures

Temp. N* Fecundity/ ¢~ Progeny sex ratie”  No. feeding Ratio”¥
({®) Eggs Viable eggs* (%/%+7%) stipples/ $¥
12 11 2+1 1+ 1c 0.56+0.06a 71+ 23d 0.05+0.04c
15 6 - 20+10c 0.56+0.08a 224+ 98d 0.08%0.03c
20 7 — 415+57a 0.48+0.02a 2,213+284ab 0.20+0.01a
25 19 — 463+ 36a 0.52+0.01a 2,580+158a 0.18+0.01a
30 9 -_— 250+37b 0.49+0.01a 1,309+122¢ 0.19+0.02a
35 5 — 276t 14b 0.49+0.03a 1,590+ 94bc 0.181+0.02ab
38 8 127120 96+19c 0.48+0.01a 1,558 +165¢ 0.08+0.01c
40 6 125+19 9+ 2¢ 0.31+0.12b 1,194 +157c 0.12+0.01bc

? N: number of observation.

¥ Means (x+SEM) in each column followed by the same letter are not significantly different at 5%
level by LSD. Percentage of sex ratio were transformed to arcsin vX prior to ANOVA.

* Total number of 3rd-instar larvae.

¥ Oviposition punctures/feeding stipples.

BEVELD @ B3R O 1R > EIRBETE 12°~ 38°C ¥ » FEMZ B0 UR 2 T UM Hois & 7E 0.48 ~ 0.56
> RREERIARRRE 725 o MNIRAETE 40°C B » AR R TERIBINZ B8 » REHAEEN I8
» R EH FRZMEMLS 031 -

EnAlEdR | R 10 15507 12°~35°C M JE MBI & e Ee R MR < L AT » 40

F® 10, FEMAEIBET FRER T 2 S 2

Table 10. Population parameters for Liriomyza trifolii at various contant temperatures

Parameters”
T(?él)p : N Viable female eggs* Female adults
Y s Ro T ¥ 1 Ro T
12 11 —0.0030 0.9970 0.8 94.78 —0.0088 0.9913 0.4 93.52
15 6 0.0051 1.0057 1.6 83.33  —0.0004 0.9995 1.0 83.78
20 7 0.1684 1.1834 151.7 29.82 0.1562 1.1691 108.9 30.00
25 19 0.2329 1.2622 187.5 22.47 0.2183 1.2439 136.1 22.51
30 9 0.2722 '1.3128 93.7 16.68 0.2529 1.2877 66.1 16.57
35 5 0.3236 1.3821 101.4 14.27 0.3053 1.3571 82.6 14.46

? N : number of observation.

¥ r ! intrinsic rate of increase (day™'); A: finite rate of increase (day~); Ro: net reproduction rate (
viable female eggs or female adults/ %) ; T: mean generation time (days).

* Total number of 3rd-instar larvae.
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Fig. 8. Age-specific survival rate (lo) ~ fecundity rate (mx) and distribution of net maternity
value (vx=Ixmyx) of Liriomyza trifolii at various constant temperatures.
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F 1. JEMAEEIRIT RN IR 0 E 4 BT 25°C T2k
Table 11. Emergence rate of adult Liriomyza trifolii at 25°C after storing
pupae at various temperatures for 1 to 4 weeks

Duration % Emergence®”

(weeks) 8°C 12°C 15°C
0(ck) 83.3+1.7a 81.7+1.7a 85.0+2.9a
1 Ob 66.71+3.3b 66.7+4.4b
2 0b 66.7+1.7b 63.3+1.7b
3 0b 58.3+4.4bc 56.7x4.4bc
4 0b 50.0+7.6¢ 46.7+4.4c

* Means (X£SEM) in each column followed by the same letter are not significantly different at 5%
level by LSD. Percentage of emergence were transformed to arcsin vx prior to ANOVA.
¥ Twenty pupae per treatment with 3 replications.

B ]

# Charlton and Allen Z#i% » FEWNSBEEIBRIBZ 7210 ~ 2OV ~ IR R B BSh i 2 88 ez
ELIEEITE » (RABEITH (diurnal) » BEBHEDRF ZH o MARBEE » RIS Ly
HEMES - WSS LRI R BRI SRR RE R (E 2 ~ 4) o ZROARSEI RS » I
LR ZIMESR R B R » RN AR RTHITR AT BRI o (H78 IR S BB R LA & B SR (Y
FFEEHE o

Oatman and Michelbacher FREIEHEHR Liriomyza pictella (Thomson) MEMs BEETES
HETRSZENZLBESE « RRBZER » BEURIENGEBIE S ARB2ZE M (%3)
EIRE RSB IEA R 1 KBy » HBRE T RIS ~ Mtk S R 1 R F KT =R
(R 3) - FMBURIEM BB RIS TR 1 RENTTHER BRE B TAS (2 6) - BRFIRS K
REZES ARG MERER S K REHR

FEIN 24 VU R HC H AR DR RY AR - ORI AR 75 B ME 2 A UF (synovigeny) 55H% o ERE
P INBER  BOR R AR RN - (RMESEAE H— 2 S AN SR R - JER M e B s — R
BEREBR Z NI A BRIE SR » R EEINBERRABAAE TR » HE 54 RN R
RZBR -

FEMNA BB R AR T B S B TR /7 > — S P B M ALY (lactophenol-acid  fuch-
sin solution) ZREEFTHMHEEF FERNFE T ZINE® » B—B BRI BIESEERNZIBLY
BEUEREEETZEEIZINE - HhiffERBEIMEERRERE » E5 L TS B

s PIBEAERR | MEETE A BRI » ARSI TFRAEY 2B o AR
B HRSZREZER B T S R R T IR A BB R IR, » (H S IR RS »
AP TAEYRRFE T o FIRFIEE R 20°~ 35°C ¥ » JEM G BEBIR0N < LR S 2 RIS B
94 ~ 999 52 90 ~ 98% (% 2) o HIMEEREE AAME T F 2R SRR IR M35 BT 0 2 55 = I s B
HETHRMAER T HENRS&E - BB SRR ESERST o

FEMHBE M B EE > UEEMYBRER - EHE LEAEES S S T Byas 04 5
4.5 f50 o AGAERHEARFI I B HRES (high Pad digitizing software) ¥REH B R B BERT
B EZRRE  BERRAOEREES » BRS8N S 8 — RS RS2 0.0 84.7 £ » Tl
BZRRAENEN > B MHAMERETZ0E » ANSFHEYZAEREAE1-F) o B
REERR ~ WHBIERBREC DR - FERWIEW S BOBIEA S 4 16 vh & 27 RN ~ 2R\
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(Neochrysocharis formosa (Westwood)) ~ [l Fh/ Mg (Chrysonotomyia okazakii (Kamijo))
RJE LR/ N& (Chrysoncharis pentheus (Walker)) » 3B BB =SB 2 EIMRFE » B
HHEHANGBIELEFF LM (Idiobiont) FEHE » IRENHF £ —HFERNREIAEES » WREU/NRF
AFEL - RSN RS T E RN IENE R E =R RARERZ EE B FRBZMEST -

PR Liriomyza munda Frick $hh faBRE EHEYEEELRMBMEAEY » bR
(Henderson bush lima bean) Z BB EREE » MARMSRZBMES LA LZIBER
BEAR—ZHEMER o EIEMABIE L E » ARBEREH » JBE— - —REBYSBAEEXE
EEFZARRES Parrella and Bethke® EHE LHIGZMSHIBRREEZ2]1 ~ 21 &
4.6 % - AMERFEN AR T ERE FRRRAMERC EERBIERE

FEM AR S T F M BF - RYIBZBRIENEMBS » HEREER R REIN TR IR A3
HESERARARNZ BB HESF EEWZIATER ° Spencer FBEMRIR AR 3 EIEM »
SRBHERFEEY - BFFEYPERSEORREINZER - RRETFIHZBKLET® o
Hussey and Gurney 7REE A E T ISR FLBUZ LLE » S BiRiR S & YR IFEZ B
=02 o (AH A RERMEZNRTLE - REEMHETN LZ22ZEE » MBUERSUR L ZIRELY « 488
ER EIEN A5 DTS SRR B IR FF R AEY BRI » MERHEM R ALER » 7] B HEINFLERIYR® -
RAMEE L ZHEEmHELEE RS NAEZIEEE o HAHIREN - HR7EE IR I RIZE
HENFLEZRRITES » ERBINZIML - Fe XEZRZ IR R e 2 = EINRE » Ktk
JEBE R A » AMILEEE Dimetry FrEHRIFEE FHEY < H W HLBIRE B F i K —5W

 BRARER o

FEMAEBEIR S — AN RS - FEEHEER 4008 » BERMHZHFEHEYER - BENE
- BERRMEZE o WHEEZIREME A ZE - LARFESE TFRBIEEMEZRR -
RIAWZEE R » EERGICHEEIBZ B ERFEY o 6 (279 ~ 298 KLIH, /) #2428 (212 Hr
U8,/ M) XA (40 BLIH, ) AR EFES o EHERAFR L » RIBRFERERZEE
HEFIES 25° 82 30°C » T 15°C B » HRBFRIA P IER® o BRIt ReEk » HEM(22.7R) R
EEUNER (439 BiUN) BORHE A ETIRE 3 597 - MHEAREEREA » EEART Y LERH &M
EHENT » BN E SR (R ~ 10 RE9) - 7£20°~ 35°C [ » HEEMEE g
S HAEETEER (y) BREEEE (L) EREZ LA M » &2 0.1684 = 0.3236 §21.1834F
1.3821 » 1 15°C B¥ » IREFAISPIZILIE R o HERKRHE IBEMERTS » Hrhbl 20° 8 25°C BE#
Wiz 458 (152 B2 188 BB 11290,/ M) o BAMEEBHMR TRk EEE LT R RFML &
FO o (HARBRFRER » FIMERTE LAY EREREEMBMEE CENENRRFYE » H5E2
TEIBEEL - RMEE AFKIEEM A SRR » HREGEN » B7E 25°C ~ F HE R MR H i
T BL15 ~ 20 om R R T LSRN -

FEM IR R B ERIF I - ZMETE 1988 E 1989 FFRRIHIF i SR B TCEI TR AR Z
EEEREEE M BEEIRE® - EREBMIKEIENGIRBIENERRAH - HREAMIRZT
SIEEE/VG 10 m BV 2 m) » BEFBFEMFERER > SR 2 m RE—REAMRZEBT

s F—EHENHNRBIECFRRIER » MR HMERERER 4.6 ~ 55 ~ 5.5 & 8.2% » MRz HH
EEREE 12.6 ~ 3.9 ~ 4.6 R 7 % » BURBLUEE ~ HEMEZ BT S - HEMEKE - RIEFE 80.7%
Z TR - BDZE 20U H SR HENE » SREFIIE REINRER - AR B EIEN G
WRZAZ BRI - SR EIUCRFR < » BEALER 21.5 /MR » HRRRBERNE 99% » HE—4d
CRBERE (A E 4~ 5K » ZHRIFTEETE 20 REAE o [AFRFHEEERARE 1 k% > MEREESH
o> HESG -~ £ - eSS - FRERERIEHEREGTZHE » MEEINFILRE 0.3
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K(FE4 ~ 5~ 6) o WS » AREBFFHEORMRTELMVEREENE S /5 kD REIE N BB R 2 2
B BEHRE - 3FESHFESERFYE - EHERERERAMRE - AT EEHIE
WA BB IR Z IMFEIZRR -

TR A B B N B S AT D SERR R SR BT A e & N RIR B T b 2 eSS
JEZ= - Minkenberg and Lenteren 858 83 4 i NIEMEZRERFEB 47 + & NTE TEZS KB
E5 > BEFERERARFTEZHRRE > AT HNRBEEFEZRENIFFA » SHREF EEMEIE e
NZERE R o AR RESH - FEMSGIB IR RS HEE - 75 25" ~ 30° K 35°CH¥ » HffEH:
BRI HZ NEETEAS R 6 0.2183 ~ 0.2529 K 0.3053 (3% 10) - (HH HRES £k —Eh/ e R
AR/NETE 25°C ~ & HHURE 40 BF RN - HEER%S B 2 REREE LR 0.2038 52 0.2569

s KRBT ESRZNRTFREINSEEFEMENIZ 088 145 (BRE - 55T » RBEEREH) »
I 7 B DL R e 7 A e S FE U S B R A EL B YR YA o

13 1988 SELEB ARSI B4 FYFE WS BEMEIR » R Jeni Bt uR7E 208 & B0 4 U8R - MUHERIAR
—BESFEAREYT s RSFEE LR RELBTHEREMH —NEERRBA® « HHE
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Morphology, Life History and Reproductive
Ability of Liriomyza trifolii*

Ching-Chin Chien and Hsiu-Chih Ku?

Summary

Morphology, life history, and effect of mating frequence and temperature on the
population growth rate of the leafminer, Liriomyza trifolii (Burgess) were examined in the
laboratory with field bean, Phaseolus vulgaris var. communis Aeschers as host plant. Results
indicated that emergence, oviposition and feeding of adults as well as larvae emerging from
leaves was in diurnal pattern. The mating rate reached 99% on the 2nd day. Males and
females mated more than once (4—20’s times). At 25°C, unmated females could lay fewer
infertile eggs. The intrinsic rate of increase (y) for female of mating once or more than once
was 0.2301 or 0.2329/day. The female fed from all punctures regardless some for oviposition.
The egg hatching rate could be increased if female fed on oviposition site. Female signifi-
cantly preferred laying eggs and feeding on primary leaf but completely did not lay eggs on
trifoliate leaf of field bean. Egg production strategy belongs to synovigeny, and the egg size
did not increase in development. The number of the third larva within the mesophyll could
be used to estimate the oviposition of leafminer between 20°—35°C due to the high survival
rates of egg and larval stages. The length of mine increased with the growing instar of which
the third instar was ca. 9.0- and 4.7-fold longer than that of the first and second instars,
respectively. The observed lowest and highest temperature for oviposition were at 12° and 40
°C. The lower developmental threshold was estimated to be 8.7°C from egg to adult. The
upper lethal limit temperature for development was 38°C. The maximum population growth
of L. trifolir can be expected at 35°C (y=0.3236/day), while almost no increase at 15°C (y
=0.0051/day) when honey is provided. The optimum temperature for reproduction was
between 20°—25°C (Ro=152—188 viable female eggs/female). At 25°C, its development
period and survival rate from egg to adult was 16.6 days (egg stage 3.3 days, larval stage
4.6 days, pupa stage 8.6 days) and 81.6%, respectively. The optimal conditions for rearing
L. trifolii were using 15—20 cm tall field bean for adult infestation and daily provided with
honey at 25°C.

Key words: Liriomyza trifolii, Life history, Population growth, Field bean ,
Temperature.
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