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Table 1. Influence of drowning on the duration and emergence of Dacus dorsalis
pupae.
T

. _Time of drowning

, Chrs) 12 24 36 48 60 72 0
Age of pupae e
24 hrs after | Duration (days)é 1.2 11.9 12.4 123 13.0 13.8 10.5
: |
pupation | g ergence (%) | 8 73 88 75 70 44 97
|
1 [
48 hrs after | Duration (days) | 1.2 1.5 12,0 12.3 13.0 13.7 10.4
PUPALION | prergence (%) | 94 08 93 88 92 95 100
14 | < 80
- 80
12+~ 470
- 60
/m\ N
5 ok §=10.81+0.0386X * 1ss S
3 (r2=93.4) A 3
g &
2 oy
[+
T S . {98 g
A =
4 96
12r 494
_ 492
§=10.55+0.0412X
10 450
(r2=97.4) .
[ L 1 ] L [ B
12 24 386 48 60 72
Time of drowning (hrs)
Fig. 1. Influence of drowning on the duration and emergence of Dacus

dorsalis Hendel pupae. A. 24 hours after pupation, B. 48 hours
after pupation. (linear regression of ¥ based on duration of pupal

stage)
x duration of pupal stage
e percentage of emergence
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Fig. 2. Duration and emergence of Dacus dorsalis Hendel pupae at different
temperatures. Linear regression of Y based on duration of pupae
stage in soil W02. (Duration (x) and emergence (e ) of pupal stage

in soil W02. duration (+) and emergence (o ) of pupal stage in soil
Col)
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Table 5. Influence of soil watering on the duration and emergence of D.
dorsalis pupae. (under fluctuating temperatures (10°C515°C)
pretreated. )

Treatment Duration (days) Emergence (%)

2 times/day 29.08+0.51 72

1 time/day(6)* 27.70+0.67 75

1 time/day(11) 26.91+0.54 74

1 time/day(16) 26.97+0.76 72

1 time/day(21) 26.69+0.83 76

1 time/2 days 27.89+0.80 73
Control 27.43+0.41 66

* Days after pupation.



22 FEERFEF—H

ZoBERS

5 23 MREEEAFET o F-ERENTERERSRTHE » MEREEFTEOEH
VIFEERE B - BEEERERALER Bartlett’ test W c FEBEFER » AIRHESF
BERERE  DRPERREER T ACHTERE » NREERRERTRENZRE « BgHE
Mo EHRAFHE -

LRR L8 o BEEHHE ~ (LORE » LERMH R ZHE

WEETSEEEATRE (B - EMFE%ReRRR (1973) FifFERR - ALHTE -

EERRENEZREREOBEREMZL (BT EX) - FEXSE 1~3cm M (HRE) -8k
SBR (1985) #ERY 1~2cm B - BLBHEBER TSN BTEHE (AL > ALERE
15 st 2 397 83% LI k> fE5iR 14.8°C T (A 88. 7% M7{LE » RSk (1973) HEE15°C
TRERR 82 #RwE » AIEEBRTERERTEETESRF 2 (Hagstrum & Hagstrum,
1970) » WgymA AR ERAMEES (BA) 045 88.8% L1k » HERKEE (1985) Z#5R 88.75
2618 o g ERIZIRATERER FT AN » WRAYEI IR (LARRS BN CEIE - MRS TT A - B TR
EEFTESHRRE TR 4 hZERRARFTLEY « KREK (1985) FRFEH T » At
RPN e TR - ENARFITERA THRNHARCTELE  FAEIHREL
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EAF L EPT RS SR 2R RS FIRHRINT ¢
(VEW0Z LS » FEFREMZHEMRRNES  DANEREFRERR > HHBTHFESR &
EFHFER R=-0.05195+0.005519 T (r2=0.997) BEEREGEFTEREES 9.41°C»
AEHTEREZHBRRARFTEE  HARERS S —0.772 & —0.529 - MREFERENIER
B (0.692) » thpt R4 BBETHRERE » FIERENZERK « TEMBREENZRERN G
F —0.3465 RGREERGBRETEA  gHENRBERUSEEESNBN » &HAERE
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Table 3. Correlation matrix of screen house experiments for D. dorsalis
pupae in soil type WO02.

(X2) | ~0.961

(X3) | -0.772 0.740

(X4 0.046 | —0.102 0.148

(X5) | —0.345 0.292 0.180 0.692

(X6) 0.337 | —0.480 | —0.069 0.121 | —-0.121

(X7) 0.463 | —0.402 | —0.529 0.029 | —0.221 0.247

(X1) (X2) (X3) (X4) (X5) (X&)

1 )~Mean temperature.

2 )—Development time.

3 )—S.D. of development time.
4 )—Depth of pupation.

g)—S. D. of depth of pupation.
7

+

J>—Emergence.

X
X
X
X
X
X
X 7 )—Percent of up- and sideward.
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Fig. 3. Mean temperature (°C) vs. development time (days) of D. dorsalis pupae.

BN EHREREACTEEERBEZRE
Fig. 4. Mean temperature (°C) vs. S. D. development time (days) of D. dorsalis

pupae.
BE ARG COHRER B ZME
Fig. 5. Mean temperature (°C) vs. depth of pupation (cm) of D. dorsalis pupae.
X EARTMREZERAEBEZRE
Fig. 6. Mean temperature (°C) vs. S.D. of depth of pupation (cm) of D. dorsalis
pupae.
Bt WHREEALERBEZHE
Fig. 7. Mean temperature (°C) vs. emergence (%) of D. dorsalis pupae.

BA RARBEGESH LRSS FEREEZRR
Fig. 8. Mean temperature (°C) vs. % of up- and sideward in D. dorsalis pupae.
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BALR > AERERL IR » 1R Stinner of al. (1974) FURERE - ENBEEER » BEAYE

EREN 0 RIMAEEROEY  RARBEERER  TEFERES  THAMRRERTAREE
BIBEGE - BILHARFERSEAME —0.870» FRBEMAGEERAELGERSL ; FEY

ZRERTHEEMEMEL - HEARE 0.927 ; HALEBERALRGE (0.651) RHIRE
(—0.754) # » ML AEHEHME (0.20D o

M B C 0l HEPRFTREESEREMEME

Table 4. Correlation matrix of screen house experiments for D. dorsalis
pupae in soil type CO1.

(x2) | -0.952
(x3) | -0.870 | 0.859

(X4) 0.271 | —0.094 | —0.580

(X5) | -0.104 0.254 | —0.281 0.927

(X6) 0.651 | —0.754 | ~0.856 0.430 0.132

(X7) 0.166 | —0.441 | —0.109 | —0.632 | —0.665 | 0.297
(X1) (X2) ((X3) X4) ((X5) (X6)

Footnotes: same as Table 12.
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REGELX-FHHRESRSELE » SERBERSANNIA - RMFFRABTIZE
ERESZEFTEAE  EREEIN > TEHSRRMER > heIBHBGERE - BERBEFHOBR
PBERRKEAMEEREES 10.6°C» EAWEESHEETSERMREEES 9.41°C ; Bl
EERHEARTERERSE » 4718 9.7°CR34.5°C (FR) » HEENEJNREREBRRE
BREBREN BETIIRRE  VEBREF X ERVRE | FFABRE LAWEETREMME
BEHARTERE - BAAREBEEAENERNYB L tRERRAEERARTEEENE &
—ERNRESTRINTNEANEE L - ERERELEL s RELFDENAENS » BEHBRRETR
BEASL CERERERREAHNASKESL » WIEMERBRIZE X ER—8  REUIERRENE
REZX GRS » (Wagner, Wu, Sharpe, Schoolfield & Coulson, 1984) » EXRBRHIBRA
ERZHHNEREILSRERK  BRERAR  IFCERFREENEE » BEAEZREER

BFA—EFRLRY - DR  BAERARERTE » LREEERARF  RHEREARE &

FEECEBRENERNEE  BRHER  FEARERREZERTERIEHMESE » BETREF
MR - QEMERVBR  EENERBUAFERS RS L BEEAER QBT
B HEEEBMAEER - AEXREZCEVRIEAEER  MHEEREEERRAEE » 7L
- BEKEZ— (Stinner et al., 1974 ; Logan et al., 1976 ; Dallwitz, 1984) - QBHESBTHIZE
B AREEERBEAFSERBEAEE » #3185 34.5°CR9.7°C » HbEMB TERERER
EETHREBE > TAESBTHNAZEELEERETESK -MEASE 4.5°CUTRERZE
Cr BRERERS (1973) fRBay35°CTIvE 62% MEFEEF R » EhEFFRENHRAIBLRER
PR MIFRBENRER - BREXHEBARSERES ) BHHERFFE  MUKEASBEBEHDE
BEMGERBOEF PDEARANLE  REEERTENHM EMTEAS BTN TE - &K
BERTBARS | RWEE 10.6°C TEHBEABSBTIREOTIERM » & 34.5°CLLERIEA
BEFEFHTERER -
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Table 5. Determination of low and high developmental threshold temperature
for D. dorsalis pupae by the least variability method.

Low threshold (°C)

M.D. . 9.1 9.3 9.5 9.7 9.9 101 103  10.5
329 | 1113 932 7.79 W7.34  7.36  7.68 8.8 (9.49)
33.1 | 10.56 8.76 7.15 W6.55  6.69  7.06  (8.00) 9.88
33.3 | 10.27 8.47 6.82 WM6.15 6.37 (6.93) 8.27 10.15
33.5 9.98 831 7.07 WM6.32 6.6l 7.16 8.54 10.44
33.7 9.98 831 7.07 M6.32 6.61 7.16  8.82 10.44
33.9 9.68 7.9 674 M5.95 (6.37) 7.40 8.82 10.75
5 31| 948 82 6% WIS 65 768 901 107
L 343 9.48 823 6.9 |W6.16 6.5 7.68 9.1 11.07
'E 34.5 9.13  7.80  6.68 |WM(5.79) 6.78  7.97  9.39  11.40
_f:i 34.7 9.39 8.15 6.8 WM6.06 6.9 8.2 9.68 11.73
.;;0 34.9 9.39 8.5 6.98 6.06 6.99 826 9.68 11.73
T 35.1 9.39 815 6.98 W6.06 6.9 826 9.68 11.73
35.3 9.04  7.81 (6.67) W6.26 7.24  8.56 10.02 12.06
35.5 9.04 7.81 (6.67) [N6.26 7.24  8.55 10.02 12.06
35.7 9.04 7.81 (6.67) W6.26 7.24 8.5 10.02  12.06
35.9 9.04  7.81 (6.67) WM6.26 7.24 8.5 10.02  12.06
' 36.1 8.67 (7.49) 6.85 |Q6.53 7.5  8.87 10.37 12.41
3.3 | (8.30) 7.67 7.12 @6.80 7.78 . 9.18 10.73  12.76
M. D. —Mean deviation.
M —The least within row.
( ) —The least within column.
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Fig. 9. The population fluctuation of D. dorsalis of observed (+——-:) and
predicted (-----) (by multiple regression) in Wufeng orchard.
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Fig. 10. The population fluctuation of D. dorsalis of observed (+——-) and

predicted (-—+) (by multiple regression) in Chunghsing New Village
orchard.
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Table 8. The degree of determination of Y by X;, and the total degree
of determination of Y by X; and U for D. dorsalis in Wufeng
(M. F.) and Chunghsing New village (C. H.).

Location Ro: Ro:z Roa Ros Ros Ros Rﬁ U
W.F. —-0.086 0.00008 —0.005 1.063 0;044 —0.479 0.539 0.679
C. H. 0.155 0.048 0.103 0.239  —0.001 0.011 0.555 0.667

Ro;—The degree of determination of Y by X;.
R} —The total degree of determination. [R3( ;3,56 ]
U —The degree of determination of unknown.
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SOIL PHYSICAL FACTORS AFFECTING PUPAL POPULATION OF THE
ORIENTAL FRUIT FLY, DACUS DORSALIS HENDEL

Yu-Chang Liu and Yen-Kuang Lee

Research Institute of Entomology, National Chung Hsing University,
Taichung, Taiwan, R. O. C.

The effects of temperature and soil water content on the pupae of the oriental fruit fly, Dacus
dorsalis Hendel. were studied in the laboratory and field. The emergence of adults from pupae
was delayed due to submerge, high soil water content and low temperature; on the other hand, the
pupal period was reduced at the high temperature. Submerge in water as long as 72 hours did not
make any significantly increase on pupal mortality, on the contrary, the high soil water content
can decrease the pupal mortality at low temperature. The vertical distribution of pupae in soil was
between 1—3 cm from soil surface. More than 86% of pupae was upward and sideward in soil.
The duration of pupal stage was between 9 days (at 30°C) and 41 days (at 14°C).

According to the least variability method, the low developmental temperature threshold was
9.7°C and the high developmentél temperature threshold was 34.5°C. By X-intercept method,
the low developmental temperature threshold at constant temperature and fluctuating
temperature was 10.6°C and 9.4°C, respectively.

The population fluctation of this fly was studied and analyzed in Wufeng and Chunghsing
New Village guava orchards throughout the studied year. By using multiple regression analysis,
the population data in Wufeng orchard showed that there was an interaction between the numbers’
of pupae and adults, this might be due to that the orchard was isolated and the adults were not
immigrants; however, the data in Chunghsing New Village showed that most of the aduits
immigrated from the neighbor host plants instead of emerged from pupae in the orchami'might be
due to that the soil in Chunghsing New Village contained more clay and is not suitable for pupa-
tion.





