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EFFECTS OF SPLIT APPLICATION OF FERTILIZER

ON RICE YIELD
by
S. M. Chiu

SUMMARY

The design of this experiment was a randomized complete block with 4 replications and
9 fertilizer treatments,the total plot was 36, the plot size was 102m. The trial was located
at two villages near Taipei, Taichung 65 was used in the test, the plant spacing was 22.5
by 22.5cm, with 5 seedlings being transplanted at each hill. Ammonium sulphate, calcium
superphosphate and potassium sulphate were used as sources of N, P,O; and K,O respecti-
vely, which were applied at the rate of 100, 50 and 100 kg per ha in first rice crop and 90,
50, 100 in second rice crop.

Experimental results obtained indicated that split of application of nitrogen and potass—
ium fertilizers was effective in increasing paddy yield in both crops of rice. The yield incre--
ase was due to the decreased of the number of degenerated spikelets per panicle, the
higher percentage of fertility grains and the weight of 1,000 grain,
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11:
#11 : FEB/EELRER
H B | % g W % E | B G
T T T ] zeapmms | 1 o | st MG 180 EREALI20 | MERERE 60
ko R R g [FRRENY EREN 6 LX) AR mﬁ%ﬁ@ }/ff&%ﬁlﬁ %m{ﬁ%ﬁ'ﬁ
. b | 3 2 1
iyEE AFFIAE 3264.7 3076.3 3187.7 3157.3 3465.5 3297.5 2754.5
& B 100 94» 101 100 126 120 100
5 % | J—
wism | - o
1 %

PR AR t WEE 58
(1) FEEIHKRRA » FIBCREREIMNE 6 % » HAEREMD FHIHPE -
(2) FREKEAERBEREY -

(3) MICHERKBRER R » IEBHEE » ERAEZB I

FELET

PEIA) ©
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12 : pEAERBS SR
. l | m % F
o2 H K Heifg 7= ¥ g =) Jio| FfE — :
i | 5% 1%
& %1 [4} 186610667 | 466526.67
® 0® EO 1 7200667 7210667 . 078 | 771 | 21.20
% # (Ea) L | 370426.66 92606.67 |
| 1 1
£ 5 O 2308640.00 256515.56 ;
) x (L) : 1 } 119706.67 119706.67 188 | 532 | 11.26
HOR X % EEDLXO| 1| 10666.66 10666.66 017 | 532 | 1126
‘ | |
L # (Eb) | 8 | 509760.00 63720.00 :
B £ ® }w; 2948773.33 155198.60 ! 7
‘ ; | \ !
i wmwe o2 9871360.00 | 493588000 | 8377% 328 | 529
! | ‘ ‘ w’
BOE X H ORExL)| 2 4885333 | 24426.67 0.41 fsasj 5.29
BEHE X FIR X 4R ﬂ(Px f 2 | 222506.66 | 11125333 189 | 328 | 529
\ ' |
# %@of%‘ 2204746.68 58963.14 f |
i \ I}
fa il ;w 15296240.00 : j
B F R ¢ B » TS EER ﬁ%@ﬁamkvg o R t WEHAE Rink
13:
R13: pIEFREAERER X
! ‘ . ‘
" B o E Wk E W =
- [ R m;ne 180) il 120 | Faped 60
B oE R OR OB [*@ﬁ*% '*ﬁﬁﬁl* ke L AdE I'T//\EE~ i\h;/.f&bﬁ} AT/ ASE
R L . 2 ! 1
: 5 i ——— |
FEER AFIAE | wwzl M%O; 15707 | 1481.3  2008.0 15580 | 1014.0
! | ; i
£ &i 1m% 99 | mi 9% | 198 154 | 100
5 % -
ﬂﬁ%ﬁfﬁ{ o T
1 % e
FIERE R ERR t WiEks 28
(1)@Kﬁ“fﬁﬁwmek9f&ﬁ@é%ﬁﬁﬁ%&@o

(2) BIEZHB RIEREEE » £2E RFER DA B EE

M~ #5REEE

(=) HAREEAS > TR S KRR R I s

LR s R o W KIS 8
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BIRE » TSI ERIK R~ 2 % » ANBIEAERS » REXERFRRE - FAEMNEIERK
BTTE18,200 A » ERBHERG IR Z L » HEAT 0.3 038 » HGAFEKRA 54607 » NZ
s ZERRMEATII S Z7 88K FARMSERIE » HAEINIGA K (it pH D RIGHRRBHEIE » —EhEH:
S E BT » Y THE K B AEE15,000~25,000A FF 2 A » B dmRHmE o

(=) IRETHR AR B HERHRE KB AR » BSEE » A& SR IER &imEE »
FIRSK A ER » A MERE SR o

(=) BEEERE » AR ECREREER 2 KREE 6 9 » (876 b » JIFERRE %
2 WARAE R LSS LS o W AT RE S IL B EEAE RS » RIS EIREIR
T REEETIEREY » —I SRR S » B/ EREER o it
B » KB SIR T LSERRIE % » SUEREEMNESIKISS BERN - MFURAER R
NP B e T A A » f ph RIS MRS S IREE VIR R o

o~ SEXR

(1) BEER -~ B - KB EBIS S ER B o rhIERBEHFE23H] (1958)

(2) REFEN ~ TRAER ~ BRAFE : RIBIER A IREHREE L I o hIEf B34l (1961)
(3) HEAFT PR © AP EE BRI R ek Re ERRHE (19660 » RTIAI -
(4) EEESRER  AMKEEERESHE CRED S/ KHEREgESRE R (G4FED
(5) Jackson. M. L. Soil chemical Analysis

EFFECT OF LIME AND PHOSPHATE ON THE YIELD
OF MILK VETCH (ASTRAGALUS SINICUS) IN
CONNECTION WITH THEIR RESIDUAL

EFFECT ON RICE

by
K. C. Chang and T. S. Liang
SUMMARY

These field experiments were carried out at Pinchin and Chungli to study the effect of
lime and phosphate on the yield of milk vetch and residual effect on the growth of rice.
Split plot design with five replications was used. Two levels of lime, O and the amount
to regulate the soil pH to 6.0 were set in the main plots while three levels of phosphate,
60,120, and 180 kg P,O; were set in the plots. The milk vetch was cut off the land after
128 days growth. The rice was harvested after 125 days’ growth at both two locations.
The fresh weight of milk vetch and the grain weight of rice were used for the analysis
of variance. The soils of all treatments were sampled for pH, organic matter, and available
P, K test after the harvest of rice.

From the experimental fata, the following facts can be seen:

(1) There were significant effect of lime and phosphate on the yield of milk vetch at
both lecations. Lime and phosphate can incrcease the yield of milk vetch very markedly.

(2) At Pinchin, the yields of rice of the plots where the milk vetch was growed previ-

ously were much less than those where no milk vetch was growed. However, there was no
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marked difference in rice yield due to the effect of milk vetch at Chungli.

(3) No effect lime on the growth of rice can be detected at both locations,

(4) The yield of rice varied significantly with the amount of phosphate applied.

(5) The soil available phosphate was depleted more much in the soil where lime had
been applied and milk vetch had been planted previously than in the soil without lime
and milk vetch at Pinchin. However, this was not true for the soil of Chungli where the

soil has lower fertility than that of Pinchin.
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‘ W5 R4l (Oriental fruit fly, Dacus dorsalis Hendel) J&#:# El (Diptera) 5&Wi#} (Teph-
ritidae) » XABEFM (Mango fly) sREHNEME(VA TR REE) o HAr MMk 150 BED » 5
—E B TR Bk o HATRMEA R » DRSS 5 o IRB120E KR T R 2 Hi4® » HlsE
BHBERINNE HARAR » ZE 2 LEER MR & » BB R ESHNENE » 2R EEEER
o I PR RIS » S EARRAE—RETE %ﬁ%ﬁﬁiﬂﬂ‘l‘lrﬁz%*@ﬁﬁ%kﬁﬁi ’
R Dacus sp. o RETTARKE~RAUNSERIERR Dacus diversus » FIBHIITE %
WERES] b ERAMIILAIEEE Y BRI o EEMBBSRE TSRS » KESHEER
2H » FEREREBEEY RS » HHRT R0 AR o FaRm s 2 EER » 57
HH AR RBEI Y » BORFTEH L YRR » 2L 6E Rt B RERA » DR AEERA
REBA » BREE o Gl R LB SHERRA (FEERFIRD » BRERESZ
RARBBIEEE (Fruit fly disinfection treatment) EERERALE ARE » 25 EIERYEHRZ o

HG RN ERRCEE » AFEAREFEE® » HE/RER RS ETEER o Hung
WEEBNGEEHDESHEME » R REERAEZTN 8 SV L » BRI EE » 5=
RHAETE AR o S RMEBMEFERURETERN ZFENTY » & LI IKEERIN % o

RABREE 7B B TR RS SRR S WER AR AR AN AN KR
WOV R ShE 2 BRFCAE R » LIRS AT R 2 W7 % » FSe B RN A RA R R %
TEYIRREE 2 B0k o AABR H —ILAAEM ABEMA » E—IUSEEZS AR o 2 ABRFINFTEA
YRR IR R D LK o BESHI G EEE/NIME) » ARUAIESRAE Gy EEME
BIEFHE L BBBEE » IR MIHREER D ORI ZME) » Bttt » 3EREE

=~ MEEFE

PR 8 AT EMR » IR RILIESE] » DIBAOKBERT H ZSLEH » W% SR 4
s DESEHSREEDY » WA THCER o BEUIR 7 ~ 8 /N E ! » SR HRAE SIS REKE RE M
H o Blanse R B R I - F N N7 2 s REASERAEINA TN 6 ~ 7 KT (HBHHETIHH
MM s MEEA TS o 2HEBREENT ¢
(—) BEB SR :
#e 88 m EDB, Nankor, Sumithion, Lebaycid o
1.EDB (Ethylene dibromide) : £3%E Dow Chemical Co. 15 o EDB KERERK
i IMFLIE A —Newcol-220 CHARFULHIBRGTE IR BRALE % F e GHRl o EDB 8
FULHZRERIO: 1 o
2. Nankor 44% E.C., 28] Dow Chemical Co. 3k s &4 %K1 0,0-dimethyl-0-2,4,5~
trichlorophenyl phosphorothioate 449 o
3. Sumithion 50% E.C., HARBELEBAT I » 474 5K 50,0-dimethyl-0-(3-methyl-4-

1 BRI
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nitrophenyl) phosphorothioate 509
4. Lebaycid 50%E.C., /i Bayer Co. #1535 » tirh 8 5 /AF LI o 4765 %)% 50,0-dimethyl
~0~(4-methyl mercapto-3-methylphenyl) ~thiophosphate 509 o

PETREEYRERE  DIHE  (25~26°C) MAREEREE (Fln EDB # 0.2~0.6ml/L,
Nankor, Sumithion } Lebaycid 0.0125~0.5%) R#EAFNRBEEK » skHE OS2 E B
B2REME BEKZHEENTERTRS ~ T REREHBRBIRE -

B R EE ¢ RN DIRE A B LRITE o BLEIP S E RIS R BT
HEHRRE R EEREWTE » FEBREINY » SRIVFRERBISERRIEN 2SI » H3k
DIZepasE RAE o BBMABHRZEE » MFRHUSHEZERFS (Survivor) #{% AbbotX,
SNRVBREHARFECR G [RZRE -

(2D fEAB#HAER

gatgE# 2 EDB K. Phostoxin o EDB Jiijita [l 2 K 4ffte 5 £ 16.983ft® (2.83x2x%x3 ft
D) MEEEEE R IRT ZIREEF S (A1 EDB 0.5~0.71b/1000t® 187% 2 /M) o FEZKH
HFEEMBGEREDB » HERBEEREE S o Phostoxingh % BT » 474 Aluminum
phosphate }; Ammonum carbamate s 4388 0.6g. » T JkH! 0.2g. & gaseous phosphin

(hydrogen phosphide PH3) » f@E&I LI IM? ZHEARZEBBIERNTZ © lE3EE5 2 W
B 4 RIFRTR o MEZRRFERINEEE SR » EDB2Z MAWR B 7£26~35°CHR » Phostoxin | £16~
34°Co
(=) #EEHAR:
BEERRHBARZBEREARERSER » SUTEEHAR » DLRESTEEABERS]
BEEZRKERE o $ERRSy EDBBEEEAREEMRRE o MiERAZRT » BUEAR
(Ethylene) fE#24/Ns » FUHEREET » 08 4 ~ 7T KBEEE » HARBHEHINTRS
VE 2R B R » Witk Ak B o Phostoxin, Nankor, Sumithion F Lebaycid ¥&F#
ZHERTE » CHMARBRREMEOOHKERR » KEM AR
CPYD MR SR 2R R

PP 25 SRR ORI P R T R R U IR 23R 0 1T 2 » BL3AZE) 4 Sumithion
5 Lebaycid Wi o S5 M BHE B B b » J BB A F 8 2 A RS IR 255 0

B2~ 7HERE -

U\_l:mﬁﬁigﬁﬁﬁéﬁ s BRATEE HRRAES ~ WS~ BHEER S HERLIL » A8 R EE%‘WI"}‘%M ~F
I~ BATESE M o

EN 11

JE.

SA.
] aff

(=) BEdtahAB
EDB $HENRMINZ B » 3 1 HPisa » 8 3 /R EIRIERE 05ml/L D1
5 SrERERERE 03ml/L DI EAIH100% 28 eh 5 o EDB B pd # Rl 2 BoteE
1 s ZELE S E RO R BTG RAE B SR OB R GAER o i TR IR IR R
Wb 2R o WEREZ AR P INER 2R o vt EDB REEEM R 2 4 » ZEHE LR
BB R —EZ A IRE

#1. i EDB S5y BTSRRI REEIN 2 BSEAUR

‘Table 1. Effectiveness of EDB dips at normal temperature in destroying oriental
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fruit fly eggs infestation in banana

E DB B I{E/Iortalgy %gﬁaéﬁi)e)
Conc. of EDB (ml/L) _%eplicatio%ng %3—31irﬁt;ﬁe;§po§re %eplicatio?ng 5§mi§\uté§e}§og§e
0.2 4 99.52 6 99.47
0.3 4 100 6 100
0.4 4 99.97 6 100
0.5 4 100 6 100
0.6 4 100 6 100
N;j)i? ofgﬁ tes%d ;%;na%fca: 480 580
Es{figmjid ii%:st{%)iopf'lll‘at;%zn: As eggs: 232,639 231,753
As larvae:13,236 17,018

Nankor, Sumithion, Lebaycid =FAH#BH » WAREZRENRIEER - =& hH

. B2 RRIEVER » L) Lebaycid Hif: » kA Sumithion, Nankor #3% o i3 2 FTR » B

K:RERS60FD » ZEIREE0.0256% K » Nankor ZFFELHEMS 915 % » BB 0.05 %KE96% » i
Sumithion §1 Lebaycid ‘REppER I BRIMS » HhBE899.7%~100% o Nankor Z°R
BEPHOFEZBERR » TR o Sumithion ¥UPEY,E > RIEH)RE Lebaycid H

OB UIRERERE » RRBRBYEKBR o fln30~60Ex B » JEREF0.025% ~0.05%

s Lebaycid RGN SIER » HBIER)EL2100% » i Sumithion BRHAEEF0.025%E
60Fb 2 BINEEE100%5 4 » HAMMAZRFREEE 99.3%~99.7 %2 o WBUREHZRK
s Sumithion PR WEBREIE DU IEMRIFIE o 19634 Braithwaite OB7EMPWEE
ERNZ B B4 (Oueensland fruit fly, Dacus tryoni or Strumeta tryoni) ik,
By s L10.05%#E Y Lebaycid KB 358 » TIRE RAR MBIV » IREY]

- Lehaycid BEHEBFEZBIEEER » s REM o

% 2. =ZEARESBRERERNERNREZ s
Table 2. Mortality in oriental fruit fly infestation in banana after dipping in
three different organo-phosphorus insecticide solutions

N 5t C o (%)
o e ) Mortality (%)
¥ ok B OK . o | .
Exposure time |Nankor (44%EC)| Sumithion(50%EC) |Leybaycid(30%EC)
Conc. of solution (%) (sec.) 5§ BT o = 5 ] EY
Egg Egg Larvae | Egg | Larvaey
0.0125 3 66.3 91.9 90.7 — —
0.0125 10 — — — 99.8 97.2
0.0125 20 — — — 100 92.0
0.0125 30 84.3 99.6 97.6 99.6 99.3
0.0125 40 — — — 100 98.5
0.0125 60 94.3 99.8 99.8 100 100
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[ [
| | | 1
1 1

! i |
0.025 i 3 69.6 98.8 | 97.4 — —
0.025 ; 10 — — — 100 98.1
0.025 | 20 — — — 100 | 99.1
0.025 30 90.2 99.8 | 99.8 100 100
0.025 40 — ' — | — 100 100
0.025 60 91.5 100 | 99.7 100 100

; |

0.05 3 77.4 9.97 | 980 - | —
0.05 10 — — — 100 99.8
0.05 20 — — — 100 100
0.05 30 93.3 99.9 | 99.3 100 100
0.05 ‘ 40 — — — 100 100
0.08 60 96.0 99.9 | 99.8 100 100

No. of tested banana i ! 464 1,270 | 761 - 740 828

T
Estimated test populations: ' { _
(as larvae) | 13,719 62,180 | 21,506 22,548 45,526
\

(2 fEAB AR ¢
EDB §i Phostoxin | # ATl Hip sl » S BRI AT 2RI 4 o EDB 7
HERERIBEAE R RS %% » iff Phostoxin AIAMBER - MEERKHFTEE
RAMREHG » BORIEA BB o SBRIERIINES o

# 3. EDB K Phostoxin [EZKREF¥ A SN FEEIN 2 BICHTE
Tadle 3. Mortality in oriental fruit fly eggs infestation in banana by
fumigstion treatment with EDB and phostoxin

bea 7 #l i # = | & 7 IRF [ 5 i A8
Fumigant ; Dosage I‘ Duration of fumigation Mortality (%)
EDB 0.5 1b/1000 f38 | 2 hrs. 100
|
v 0.7 1b/1000 ft3 i » 100
Phostixin } 2 pellets i 2 days 100
” 4 u ” 100
i
(=) #E:5

EDB T EEG IR » &AM B OB » SEERBET » ARERE
FRA o MR APIR > 5 SRR RN » HEERIRER 09 ml/L > #E2 » Wit
LERDRET 2SS, » SREFH AT o B ARFYOGEBE I » EDB Wi aEHE 2 IE
A R AR VIR AR -
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WRENTRIRE EDB BE M EHT

Table4. Tolerance of unriped Lanana to different concentration of EDB

solution (exposure time: 5 min.)

21

| | E T R K TR = E T
-] B HERERY No. of scalded banana 3 BEERESH  Palatability
Conc. of : No. of ' After4 days ‘After 7 days Percentage | &7 | %8 ff‘]ﬁi TR E
EDB | tested of scalded | Ex- {fx o [E
(ml/L) = bamana = 4+ ++4 +++ + ++ +++| banama  cellent/ Good | Joss |Bad | Total
0.8 ‘ 54 0 0 0 0 0 0 0 10 10 3 0 23
0.9 53 0 0 0 0 0 0 0 12 9 2 0 23
1.0 54 6 0 0 6 0 0 119, 11 11 1 0 23
1.1 54 6 6 3 5 7 3 27.7% 12 9 1 0 22
1.2 55 6 13 13 3 16 13 59.2% 6 9 5 3 23
CK 57 0 0 0 0 0 0 0 | 10 11 2 0 23

%!!{_"iﬁ:\'%%ﬂﬁ PN _l_njﬁt_ﬁ 9 - +n$§ °

EDB Zi7ksi® » (R E NEBGRITT 2 IBIREIRE » HEBBERE » FHRE
ZIEERE > INE 5 FUR o JLEL19514F Balock Frgt Rz MEOFEA HA o KU Ltz IREEH
FEEFEARR ~ B 4  #R ~ BINRZKE%T EDB (WRRE » WRIEHRERLE o
# Balock > HILERTE 20~21°C (70°F) ZH/ERE TRIEE » MIEE K EBRABE 20

s LR RS R » FRBRI AR B AR R 7 25~35°C 2R » JR Balock fiy
2 B REE 5~15°C » %R o EDB MR RE 2R » BREARER

9y

§§

= &

=5

9

Percentage of scalded
banana

BETETT o
#5. HEHEH EDB @WARELZME (LXR%) #HE
Table 5. Tolerance of unriped banana to EDB fumigation treatment
e | ® B 0 m o om B FRAEET
Maturity Dosage No. of tested banana‘ . . 4
50% 0.51b/1000ft3 10 3 6 0
60% 7 10 1 0 0
70% 4 10 7 6 6
80% S 10 4 0 0
509 0.71b/1000ft3 10 2 4 4
60% ” 10 0 0 10
70% ” 10 1 2 7
809 v 10 0 2 8
509 CK 10 0 0 0
60% 7 10 0 0] 0
70% ” 10 0 0 0
80% z 7 10 0 0 0
|
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FHMEI EDB 2% (Toleranc) WL » FlfAE 6 th o (kHER BRI 2RI FERE I EE
5 TG » JRLU D S R O A T WA 2 TR
# 6. RRMEFHETARE EDB 802 Hsi

Table 6 Tolerance of different maturity banana to different concentration
of EDB solution

W pE CEnlz. %f% I;E% ‘ it = E B o I I?i. of%calde;%bana%a %er%ntie oﬁfsc?l deJc:lt

Maturity (ml/L) No. of tested bananai + ++ +++ banana
50% ! 0.9 6 | 0 0 0 0
609, 0.9 6 0 0 0 0
709, 0.9 6 0 0 0 0
80% 0.9 6 0 0 0 0
509, 1.0 6 0 0 0 0
60% 1.0 6 1 0 0 16.6%
709, 1.0 6 0 0 0 0
80% 1.0 6 0 0 0 0
509, 1.1 6 3 0 0 - .80%
609, 1.1 6 0 0 0 0
709, 1.1 6 2 0 0 33%
80% 1.1 6 1 0 0 16.62
509, 1.2 6 3 0 0 5094
609, 1.2 6 2 1 0 50%
70% 1.2 6 4 2 0 100%
80% 1.2 6 3 1 0 669
CK — 6 0 0 0 0

(9D PR B SR

BRI SRR BRI E 7 b o JhERUR » 0.025% ¥ Sumithion F Lebaycid 5028
FERN R » IS AR REE30FP DL B » B T]7E 100% 2 BB A o BB » MRS EEER
BEERBEREER o gy REt 2 Lebaycid B » ZER RN » 0.025 LEERE30
B RBISREREE4s 28 » (BRI RIEE » MM ZERBR Iz 100%
S 0 BEBFHFAEFRIT9 % o NEHRIENATIERECODL L » HBMBBINEETIEEE 100
9% o BEEERAYRE b2 BRE » HEN BRI T IEE o BT KB MA »
Beaagh R R o

# 7. Sumithion } Lebaycid ZEyBSMRIERMBHERN RN Shak 2 BIEH

Table 7. Effectiveness of mechanical spray with Sumithion & Lebaycid

controlling oriental fruitfly eggs and larvae infestation in banana
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', G & (%)
L Mortality (%)

f
e ow om R J@ﬁWﬁ Cwe R W K W B OB A K

: (ﬂ‘)' Water-wash before spray | No water-wash before spray
Cone. of insecticide Duration of Sumithion Lebaycid | Sumithion ) Lebaycid
solution (%) spray (sec.)| B | %7 & | B fdJ # | { g & I |4 &
. I Egg | Larva Egg Larva | Egg Larva | Egg | Larva
. 1 . \
0.025 ! 6.5 99.5 79.5 100 3 94.9 99.3 96.0 | 100 90.8
0.025 ‘ 10 — — 100 | 98.9 99.7 99.1 100 96.3
0.025 L2 —| — | 10| 98 | 996 | 996 100 929
0.025 \1 20 100 100 100 ‘ 98.2 99.9 100 | 100 97.9
0.025 4 ~ | = =00 | 1 - -
| i
0.025 ! 50 — — | 100 | 100 | 100 100 | 100 | 100
i : i
0.025 i 60 100 100 100 | 100 100 100 | 100 100
. ] i ‘
OB R B |
No. of tested banana i 80 40 220 | 139 430 362 | 260 159
3 |
geOB @ fh B M | |
Estimated test population: 2,325 464 7,9211 5,056 19,626| 6,494 | 9,890, 6,336
(As larvae) | |
| | |

m - SRR

(—) EDB. Nankor, Sumithion, Lebaycid PUREZEHIHFHFEFETRIERZ &R » Yl EDB, Sumithion

—

=

F Lebaycid Z%)H5H: » Nankor BEMNEENEYBE EZER o BRI HEHRET

HIEE BN » EDB BKEEERS 03ml/L Bi5 4#s 05ml/L Bk 3 58 » ARG

#83% 0.9ml/L D) I o Sumithion 58 Lebaycid Z % RAEE R 0.025%~0.06% &#30~60
o ’

) i@z R EDB 5 Phostoxin » ZEE2 a2 IBERIENA » FH5 & EERIER
s HMARBANER T REE (Commodity treatment) o

) HEEREEREN CEERBBMCRNERERZIRE) » 8 EDB BERBEZZHEHE »
s RFE A » ARINTEEE » ARSI B EORE o

(79) Sumithion B Lebaycid > #HKHEEE » FERERAINEEEN » BRBEREEERE o TBE

MR RIIEE B0 L » BNEAERIEZ 0.025 ZIREEN » e BRFEEFEAZITZ RIEIFN KL
& o BIEEERTZ K LIRS » WA R mE R

E ~ 5 FXRK
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EFFECTIVENESS OF VARIOUS INSECTICIDES FOR
DESTROYING ORINTAL FRUIT FLY, DACUS
DORSALIS HENDEL,PINFESTATIONS IN
GREEN MATURE BANANA

By
Sung-lien Lee (2)

SUMMARY
The purpose of this study was to clarify the effect of five insecticides to destroy the
oriental fruit fly, Dacus dorsalis Hendel, infestation in green mature banana, and to see if
its effect can meet the requirements of plant quarantine, The insecticides used in this
experimentation zre E D B (Ethylene dibromide), Nankor, Sumithion, Lebaycid and
Phostoxin. The phytotoxicity of some insecticides on green hanana also were made. Results
obtained from this study are summarized as follows:

1. In comparison with the effectiveness of E D B, Nankor, Sumithion and Lebaycid water
Adipping,‘ EDB, Sumithion and Lebaycid gave an excellent effect on the killing of fly
eggs and larvae hidden in banana fruit. However, Nankor gave less effectiveness and
thus Nankor is not suitable for export banana trestment.

The data shown below are to be referred in the event when such treatment is
required for export babana.

EBD: Minimum concentration: 0.3 ml/L. for 5 minutes dipping or 0.5 ml/L for 3
minutes dipping. Maximum concentration shall be 0.9 ml/L.

Sumithion and Lebaycid: Minimum concentration 0.025-0.05%. Immersion time
30-60 seconds.

9. Within the range of concentration of complete mortality, either fumigation of EDB or
Phostoxin are not adoptable for the commodity treatment of export banana, because
it 'may cause banana heavely phytotoxicity or hasten the ripening of banana.

3. No further ripening has been found to the banana which was dipped in the practical
concentration of EDB solution, i. e., the concentration of thorough killing fruit fly and
cause no damage to the fruit. The same banana after ripening process, never change its
appearance or its taste.

4. A special design banana sterilization machine which equiped with automatic sprayer
" has been employed in this experimentation. The data show that the effect of mechanical

. spray of Sumithion or Lebaycid is rather bad than the dipping method of the same
chemicals. However, a better effect can be expected if the treztment time has teen
lengthened to 60 seconds or more. By such length of time, it can kill all fruit fly eggs
or larvae infestaticn in banana even zt the comparatively lower cencentraticn of 0.025%
or less. Futhermore, the effect of killing would not be affected no matter the banana

washed by water before mechanical spray or not.

(1) Diptera; Tephritidae
(2) Associate entomologist, Taiwan Agricultural Research Institute
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CIESECE S

FHERFTRREERSIEFT M BR -~ BEEFREYY A | #EHAEREE S8
s BB [HAFS & | DR PESMEhER B G ERBET—T1H GT4H4H) -

FREZRFR [HaFR2NER | — U8R » AUBERBZ SR » AFEERRIGHER
» AMTERMZ » ET TR o BIERHRHELIRET ~ BRI ~ 385 ~ /NS - MR AEF S AEH
BBE » WRSEAFTR » BERLAEF LT UEMEY LFREE TR o FEEREERRK -~ %
YRR A —/NA S AUAEEL » MR RIS BR R R RIRVIE NMEFTRE » £k o

— - BE&5Ti- Episirophe balteatus De Geer (E1)

BiE BE1~12om, BRSRE » EREEBERMEVESHEZL 6 =SSR AEEE
s BObE s MATHZEHREERA » BREAWEERECHRE  BAZHE=HEMNR » LENS
AR RZRFME o EBERESRE » MAREEEER » BERE » BB - EE T HKER »
BHERBLRERE » HBAELRECHT - MEBRBE » BAEREMEBE I » “H AL
T » KR » BUGFRIKEGERE o MEFBE » PREAKE » AR BT - \ids¥Es
s TR RES » WA » REZDIWEHRE » BER s [EHEKX o FH 2GS EEARE > 7T
BN s NEFIEMN » #EBEHLRBRZ RN » R -

B Bt BRHEEE » B9 0.6mm

#HaE BRY 110mm., BOFAZBIR » MTEER » SER o AR » B2 2
SURRR R EFICHER » XEREZEERREFIAL, o IHERT » 1A B » BT LERA %2
EMERRETE » RERHRAFLAGHRT » TERREAYELIRAZ AR » i Eo

SMEERRET » FRBERO » BRI EERERG » SBRHA AT B » Hak
HEAF=ERRZEOITE » AIR0HE RREERGETHE TRz -

B 1: 28R 3fst Epistrophe balteatus De Geer, AM &% » B4 & » Cig o
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EER M RAEAEME SRR o | — T e A RCR G o hEEHHIRS ~ BE2R
Y SR AR AR RET) o Hrh BHAIE - AR BT » T RB AW AL EYERE b
s BRI IPEIN i » A T RA BRERE » IR B A » B H Z % Y@M LARRHR -
Tk B SR AR, o HBT RS AT HE » BT HIRE IR RR o ERIERFFICHBAE » B
HE By o AR AR B R LM » MO AR — o RE RIS e R LR
BRER RS HE » HEERHEE KR L RREW » FFEAFHBMAIPEISE 8 2 A TIRE > 231
W » HAGHEEEM A TE o

37 1 KBE ~ FA S BRI S IR o

=~ HBBA I Ischiodon scutellaris Fabricius (E2)

W& E 9~10mm., MERMEIRASEAOBIRIES o » RIS B » M T RE BR G » &
RS A » MR IR AT > RIAERE AR KGO » FIERA G PEEVIE, 0#E2
S s S EEEH W o MARBORERC  BEHZEREHMHEMZ MG E > ol
HEBBEREBO » LRMG SRS » ZEh F R ARSI B s MMERERES » thi]
BYBE o MEETTERSRIERZE o 01 ~ fRALL» BEKE » REG » ARG » RRERN
R e BB » HESRT ST AR R o MERR IR IEE o MERRREESTION » P R-GHT o e
RIS » ST AT A EL R AR o HLEL— A o H A U (L PR B > MERRARTS (8 RN
4 S E DL T BB R » BB R RGG ©

5B Ei7 0.6mm., PIts > EMEY » EEAALENEZ R » KR » EREFSRRR o

hBE EZRYHBEE 10~12mm, ML SBESEY » EHRS M EEAZHE » YBR
SRS RAN BB S » Bk B » BRGNS S » B EEREA BB RO
EBES » ARG B8 B iR AU RE S S KA G IRBE SRR G 2R
o WRTEBL » TE EIR L » BERABIRE » MTRE MR —IREDE MmN » FILEFE » BREW
FIAEEE M » FESERILEM » REEE » FIRE » fCREEZ Rl » il » B HES—
e s RAMIE - SH o FRETRI T » iR 2 AL E B QRS MR RRT » BEAED

1 roe 1*
NN

B 2 #|pk A ¥ Ischiodon scutellaris Fabricius, AupaR & > B4 & » Co o

i BLER 55mm., MK 25mm., PEETETIRTHEEISL » HIRHCRE o ARG » IR
W s RDURE » P2 HEFIRUAR » BB HSIER » REIL—H > WG » fERRZ v o
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EERBEUREHEBEE KRB METNERA > £— > THZNERTR » 2RI 2
» A LR BRI » SUSTEEY L > BT RENZEFRERN » —HRAFHSW T EE
s —THRPRZE VBT S ERRT » EN ARG BE N T * JII3~4K » S8 HI6~8F » IHH7~8K o 52
BR—HT16~19K » IREFHRAITE o FEFRATERE o IWERABIIENISE » BTN HEe
s 6EE) s RNEHSE B » — B RFR B BE TR - B2 ABNRBTE » B
HEZFEZRR » BREAWMERM (—BiE%F Ichneumonidae s —EBk/N&F} Encyrtidae =
FE) » HEARERTE » MEATEISLH » SHEHFSR I ZIH A2 RE] » KB
B4 > IR R SRR o HOEHIRS ~ 228 ~ T ~ TEM S 2 ST B A BUR » REZR » Ik
REPFUCHERFEH I » (AUBRREFRKFEHERBIE » FATSE LI A S S0 5 5 A
s BRI BT R o

S KBES HERS BRNHE -

Z~HEAHEYI Melanostoma orientale Wiedmann (E3)

A MR 6.5mm., BENN o MESKEIRITS R B » T RIRAMEEOE o Ko AR
ZHAWIIE HRBRE o MARE » FMTENSEREC « WEERG » L HER0MET
G RERE » BEUIR o BT RZEBE > T RAETERE o BRI bk AR e » &
M A EL— ML » SO IR — 0+ o

B B s £ 045mm o

D Mt o EANRTEUIE » Ik — SRR IR -

BB ST R o RISRE ST S o

EEEHREHEE BEFHIZERTE B REHATRN BAE R o 2 5
35 EHOSFR o TRAIHAS » B EIIMIE S R B o AR o

3t RT R ¥ Melanostoma orientale Wiedmann # 3 &

~ INBRSFIC Melanostoma univittatum Wiedmann (E4)

R R 6.5mm. » BRIBKIE » MEMBIRAERRES » XEFEKEATE » FRBHER
FHERBOR » HERM IR AT 2 B2 S RIIE » BoiS P EIRAL B » MR ER » SHERGKTE o WIS
07> AR ARG ZEH o REBRE o RINHESR T R-LH » HAT RAR » B ENAYEHSA—
CH] SFREZ B ER o M 2 BB ATV » Sk HEA B S 438



BB Eift s E# 045mm o

wEr Kkt AR -

i ARG BB IEHRN o

EEERREEEE BAEHRZFHRKHE > LBHILH RIS L2 TR AR
A TR L o fR RILHEET » SR bR R RILH R » ROH (0 A o

.\

A4 3 R ¥t Melanostoma univittatum Wiedmann #% &%

A~ EE B Metasyrphus corollae Fabricius ([@5)

BE BE 7~9mm. B 15~17mm. HMSAARER2EROEICE > WERMARBHEEZ I

Gy — s ZERERRAED » RELITE DY@ E IR R » BRORRE A » FEREZ RO
HIE » FHEERIEREG o MM RTRIRIRIESE » MAERE » ARWAEZIBE=ZMEZ =027
s WIRATHRE » BB R St IR S 0 2 4576 o IS BB G » S BILE » Joz 5 R#E
MUSEBERG » WEEKEOEE BFEEZMT » NMEFEHEG » %REEEURIRZME o WEY
s RS RN 2 REFIETER o ZRIRATN o WREHRO o JoiRIETE B O E BM O » WEMOLEE » R
s §7 ~ th R 2 HEi RS ET B BB O » F/N o RRER o IEIMARMTL » T9HE S » BRE—IEH
M HERSIEE 1 BB o 5 T B EBPUMIRT itk 2 AHRTE A R — B BT R TR A—R 0
W o BB IO AT A » S TUE USRS I A 2 A T IR — PR AL o MESRNE SO ERAE T A
R BT ARG 2RI FURBATE o

BB E# 0.55mm. P+ B o HAUNG/ N RIER Rt I o

M RAGHBEE 9~1lmm. » BEKE T » BEEY] » MEAR » REEREE °

WE OB E 6~Tmm. S s EEE e

EEEEREHERE AR BE - IEABICRARFERER ZREE » DT 20U AR
% s IR RN ST RS » INHAREREES B2 R EXRE VR B VE R ARREE » A AL 2
PP U LBRIET ST AR ) REFNFET » DRSS 4508 » SZ8 2P R B A
FoIRERED RS ETHRBEHAY » WH HEREE » AL HFRERTS 2B E T4
HARR » DIRF ~ EXRIGFERBEBENRE » A5 s MM SRTREEgETiRE 2
(LA » DRSS BTSSR LS E URE » AeaIREE o 7e58 N DI R Rk » AREE I
s (HYETS20/85y 5 EA10A S 2 IR FEREE N » fEIER 20 R o MEREZ HRS1 « 1y SRHARTZ A » I
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RGP EREE » MREFEHBZ MY » SR EEREER » A3 ELER1500~2500
KRFBE  RFEEET » REAMRE  WHETHZHREE -
S HAR ~ HER ~ TR~ B~ R o

B O WA My Metasyrphus corollae Fabricius R, B

N~ ERIBLTIC Paragus serratus Fabricius ([E6)

R MR 45~55m.m. B 8.5~10.5m.m BILLH » MEEEIRAINTAETHBHRE G » hie
HEBMOEHA » WARBE » HAREEARERHEMAZ 15 » R BARE » Rl
Paragus tibialis & F31% i 8 BB H B » BTGB 6 B ik 2 IR B g %
TEH > INERRTPIEREG » BHPMERE > BEATTIBILBIRE 1Y » BR BB R e B
AR o IS @ FHUIRH » S —IRES TR SR EIUS = » B — R e NI » B
TR Bk RAE AN » HEBONERE » BEFEHALH ML LEOTHI » S22
T e SRR R Bt 2 R UARAHEDEARL o 8 IR A 1T BT o JL @ SRS B » DB BISE

B 6% %R Hsc Paragus serratus Fabricius, AN & » B4 & o
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fo o JERIMAIZ S B E > HBEUR AR OB o

58 E# 045mm. Fifh s /0 » BEET o

B HE T~8mm. BB » WM o BOUNE > KA IR AR o 5 ey R
RO H ) REERMEE > KmaHRe

% BE 55~60mm. WEOBBEERC » WUREEREHO » WE2 e —EER e
s TSI AR » SRHSAT/IN » RS MRS 18 » B BRRTEHFIZ R o

EEEHREERE SENERAIE T REBANZ AT » SlATAY 2 R
T > BN - (SR RS R R R A B A T 0 FZE MBI o (I EE > FEARE
AR s AR » SHATLYRENRRREL » SOLRBEESZERE o ABREFIE
RS A A > HERR RS » B S RRRR: E A o

£~ RSB Paragus tibialis Fallen (ET7)

K& #E 5~6mm. B 85~105mm. BURAPEIE » M IRATIEHER » BRI » WK
2 BRI o MARMREG » EHHEATZRIRNBRERZ 42—  MEICEIREHE AR
BB » WAL o NMEHURBRO o Sk AR AT » BEY] » BIKEWERBO
2 H R R IR 2 AR ARAR L » IRETRUR R IR EINT R E B E R » [RETPER ARG » AR
SR B B A B o AR —E R RIS A » HAAEAVIE R o JEBPRTA B2 B o A BRI
s BERCRIIE -

B3 E# 04mm. BRTEE/N o

B HBE 5~6mm. PR/ s EBIRNE (Paragus serratus Fab.) fftl» #8rpEliEHE

» 07 RIGTE A O 0 RETEHES 2 AR o '

B RRREA~SAE > EIVEATE M » RTEEARER » BuRA  RRERHER » R ART
PFIZARIF o

EFEUREERE FEHTAAEFTH  BBAHE RS SR ARHIENE 8
K~ BR S ERRZRGRERG R AR PFR% o RUEEMTR B/ » WERBLAWEMS A %
Ao RS RIE A o

S HAR B~ IR > kst e

e

i
B 7 %% R Paragus tibialis Fallen #x8 3
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N~ BEAYIC Sphaerophoria cylindrica Say ([E8)

B S 7.0mm s RAKME o LUEE » HOUEITE AP o A EIRE S BETEZ Yso BT
BRI » W oy SR MRS » S RATARZER AR o HER IR HE AT » WA IR A » B3
Ft s BRI G TRV o HES BT » MEEESTE » B o MANG » BEMZERK
HoHMIEMZ AL » BRIEF o liramRmke » RASMEE o mgAN » BB 1EE
ZE oW~ hRMDL BB » R s BT » SRR T I B 6 0 B BRI
TE o JHEBMIE o A8 B B » MBS LT H > HEZ IR0 R 6 i o

5

B RO B MIE S REEWHL o

B R BWERSRG o

EFRRUREHEE LIIEB2.05K » hail CF 1IEIE 3 1) £9.05% » i S6.705% o
DA A BT 5 BT LRI MR o MORM o BEART RS K » AT MR » (LR
BEBERS » 3 B MRS AW A o SO BB/ o RO L B RS o

B 8: R W& ¥t Sphaerophoria cylindrica Say, A & » By & » Cij o

JL~ MEERSTHE Sphaerophoria javana Wiedmann ([E9)

RiE RRAY9.00mm. MESMIRASA 6 » BIHS R IR BA » LB aa I B{IHIC =%
FREES » FER—TRMR 0 ZHENY o HERR M IR B0 AR WIRE o NUZHZRR IR » ML — Mt » =g
HHERG O » WER G » BB G o RS TEERBE » RSB » UG » 3354 M
%?$%W%mésﬁ@%&ﬂ%om@ﬁm’ﬂmﬁoﬁﬁﬁﬁﬁﬁﬁs%%ﬁéﬁ&%ﬁ%%ﬁ
LB o NEERT RONE o 88 TR i o B— AR e MR o T4 B A A TG o MERES B
IREES R B S » BIIAREEE o

BB Bt EREIE » £ 0.6mm.

WhaEg HErShEEE R SE AR > M ENS 1lmm.

8 HEEE o RUESELERREEIA » R BRR L o UTEAR O » TP BT K 2 SR B » £
7 6.0mm.

ERRRRERRE BEMSRMNAZERRE > BB E M RWE 5
RSB R RS o ) R R M e » RIRECREB S B AR » MO8 2 P 886 ) e SRR o

S HA S HE S FIJR ~ FDEE S TR o
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¥

9! Nukgefsc Sphaerophoria javana Wiedmann #E X, &

+ - BIBE - Syrphus aegrotus Fabricius (E10)

MR BBRNT 13mm. ARRAMEAEA S YL o MEE I —ERIEAE » T ML T A > B A
R o TSR G » MRABB R M » BREREZ T » MERERRG > BABRE
s BEERETE » BR o ERMHE » WAEEARERE » IMENER T » ISR » HEE=52
DS REOHE MG E 5~ AE RSB o RithRESE /) » BERG  REE » BE
#oth o IRERRA ZATEVIRZ BB CBTBERL » MEEE KRR o

5 £ 08mm. Bt » RIGEE » HATERHEMERELL o

Y AR 1Som., KA s FF > BRFBUIR » BIEE LB » RSB GRE %S
s REET S ERHIRE » BRI » ZEEE R R RE—H > BEHE » fBRBgi—
RA=ZAFACE  BHESHE

B BEN 90mm. FRRIEEREE » SRAIRRT » IR » BEER » BAMA
“HEZRRIL  ERHEE -

EEBMRERAE BRASHARESZIREERN » SRk REBA » BEaHk
TEEF » IEREFRBIET) o HEHERKE » +—AEREZZ A GMHMERE » REHBEE » S
IESZRE] » BB ia A B a2 BE ISR » (HAEBBIRZ AT » SHIRZ SETH ChER
REFRABIELT) Ayt ZMEIER » BROMERSEERIL » AT BT R B A BT
B » RYUEBHE—  SBRIABOBIMFELZHE » IWE A FICHHFIF R b A EERRTHE »
BATEIEMIRR o ZREN (23+1°) ZFABRER  HINERBBEWBBALLS o THEHR
HES o

B10 ¢ sz & s Syrphus aegrotus Fabricius, Al & » By & » Cs
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+— -~ K&tFit Syrphus confrater Wiedmann (E11)

B R 1200mm. BARSHE o MRERMBEE » KEWEERARKT » #RmER
FEARE » MARE » ERFEE » HIRERE - WHEERBE » SWASKEIEE » I ER
WERTE o MERRE » RTEBY] » REHERE » IREEHEAE 2R S BB 0 2B - it
SR _

B Bt RFEE » £ 0.83mm.

e AtEShEEM O » BAARAYE » R 14.00mm.

B OWRIETE > BoREEA/N > BRE s MBI B o 8RS 8.5mm.

EEEMREEREE SEFBRIFSRE  AEFEHBRABRRERZ S o BEFE R
s HARTEME LR REH o

5% HER~HRE-

B 11 ¢ X R ¥t Syrphus confrater Wiedmann # g &

+= -~ SW&H Syrphus horishanus Matsumura (E12)

K& i8R 9~1lmm. B# 17~2Imm. MREHERMBEMBSEEZ LS EREEHO
» HPEREFWAZFERRER—R-HRZBROIR  MARRE » KmHE 2 IRNRE =M%
£ MALUT ZBEERRKE O E EKORE » Wb ERERG » KRB BEH6
SRR o SIS 2 A LR OET o ERmERESHRE o IEERG » FOREZ EKe
IR 16k » /INEAAR S » rPREELIBEIR » A& LMERKAG » MFESIBECHET - IE
WEY » BRI Z A ER ORI o IRIBERE » 55—~ TIEEI B » N0 B
P » JRER —HETRT A R — AR EAUER » S f & R— N ATER B s HERSH 2 Sk H A
—TRBREBRTTH o B8 IR AT ok H— B 2 R (D © ME RIID o

58 Ry 0.7mm. B BRI AR BEEITE » DI L2 KR e g o

i tsEisR 10~13mm. » f3fkE » R REEEDIMSBRELY » BE=prgm
s HE o~ Wt RRBASEES » ARIRE .

g R 3~9mm. BIREG  IHIEATRIZ AR » RIRH/NRE » REE RS -

EEEHREERE ARIEHTRT S AR BHANHREG R AR » T B 7
B~ B —TEREIL (1500~250020 R HAMME I H R » HABHR » FUH 2B R o i iy
MERESBEEERZRIREYE » LR A RERE  EEREEHALEEH - ANERAHE
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HIE25~30K » FEARHBLILIMN 2 A » WARBRHKBAFE » REFUABRMARRE T - KK
EEARE » PR RR RS AL R » WU R AR B R AL 2 P R R — B AR

812 &L A st Syrphus horishanus Matsumura A¥rg & » B4 & » C3f
+= - 2 gt¥it Syrphus serarius Wiedmann

B AEN llmm. HEEE FRAPRTY » MR ATEREENBERZ [ ZHRZEE
BEE s B lfaBie » THZERMARKE G » W EMEE » MAZE=HRIMA »
HENBERHNEZWE » EREREARE » WERNIER » BERE » Bt » BIETH KR
f s WHEMIZIREIRT » o EA A BB ERER Ik » S5 RIRAGEMTE » MEREBE
s BRBEZHIE o MBEY » Wi RSB » BRI/ » BREREBE » WRK o WIFA » WA REE
CIREINITE o BEIMITIRE » FE AT GIS R B OB » IR SR » RIRIKE SRR o

59 EfY 0.6mm., BLHIRRAGFICMRZECRE ~ R/~ SHRTFERR S RHEL -

& SEYAREE llmm. 4 » BEERORIKGES 5 IRV BRI B

B13: Z &, & ¥ Syrphus serarius Wiedmann, Auspf s » B4 & » Cifo
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B RUR R EEAR 0 R M S BOERIIR G FRRL o FLRE RIBCHIRA » HoE A 2 AT B RIE R BF BUAHIR] o SCHL
KB ZEERAL R BT AL o

1% BEEL 7.0mm. R A& B ROl » RIBEITE » HESIRE —/ NBOER/N » BEEHRE
s FLA F 0 A ch S R 0 4 7 I i 2 RHT VR (o BB » ARIRIIRR » RREERMYVIHAT R o

EFEHREERE HEARF-H—AhaEAHE » S ~ 3R ~» BRZEEE KD
HEate)» HhRHEEGLARET » HEFRBEREERZIEY & RaakIimE » HEERK
WAEBE 2 % shg it » BICERA » REH BRFEE AR » HEiaBa 2 B1EE » Yk 2 itflaE
JIREEE o (BT RSP IR » AR R REL » A E MR B R BT » UL A
RE—» REEESBE o XEAPFIE NRNESTEH » &Il » THIEHEHM » BEZFEH K
HPCEEERTHIN » DAFRS » AT LB » RIEAZTHEt » IRBHE ~ RERZE K
e AN RFERE R 2 EI (1500~2500AR) S i AR E & o

Sf HAR -~ @®E -~ B~ B o

+m ~ 2 &t Xanthogramma citrifasciatum De Geer (E14)

Bk AR 8~10mm. #E 17~19mm. » MEERIAAIRAE MO RIHE Z 02— ZHRZ
JR B R — 5 T RRAR L BEAL o BEEE R B AR R 2 BRI » AR E » ZLIMMET ZRIRARE
ZEHRZE0Z " DT ZREER G » AWE LRI EZME » BEZ R EEERRR N
o HEERBATHM AR RS2 A MR ARE » BRAk#R R A L RO o R RIRKBE » EBEIKEIEE
B R AR R R L B TR B TR MO » WHEFRZRORMTE » IMERBO
s TS HEARTE » FIPREEZ RAFIER » 28] o L REZ N FEmE 2 RORETE
> itk BRI 0 O BLRCARE » 38— MR 2 Sk BB =~ =~ K BIRTRR SRR R T ~ N Ei Z ik R
AR EBRITRL o (EFES T 2RI P R B — i R R AR o
58 B 0.7Tmm. Bith s SRRTREEZI0ME A o
iz #E 11~13mm. s BEIRWEO » BOED] » JGRAR » RRERM » ik -
#§ REE 7T~9mm. FHHE - EIE » RREIZA » BB s RIMBRE RIEE » B3H

B14 ¢ B R e Xanthogramma citrifasciatum De Geer, Aups &% » B¥j o

EEFEMREEEE FET-APOEZARM s HRRBEAHER » $iZ8 L RTEEAH R
s —H 2RI (1500~25004R) LA MEREE » MULHEREFICRRIUEZ R » iz B
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BRRZ o MR RILIEHIASETRRMIEDD » ATEENFERZER  HHTRFRBES » HINERR
BEMRB2~24XK c HZHRERERFRITSHERES I » H2EHBME @ 02 HHB8 : 1o @i
HFE » BERERK » AERHE—» HHBHEETREER

+ %~ BB A Leucopis puncticornis Meigen (Chamaeyiidae) (&15)

B M BF 20mm. > BEKEG > HANK > WERSHEE » RREE » ZHRARE
HIRZ %E s s MBIRZ ARG EEWEAIT » MAZEHIR » FIEEER o MREHRERN » 357
THERZ » g RAIRE ST » LR IRBEDH » BEMET » HmR %k 5 R
BREZRE IR » BEY] » 7K » Wi#kAR (Costa) R AERT#HKAR (Subcosta) Hk » HERKENR LT e
s WHEHH T~ =R ZRIREE = ~ MR Z A& AR —1 » R%ZBAR (Anal Vein) KRR Wik
s BB RARAEETE » R E WAL » LB » HEEEERERS » BRI » 2885800
MIE o REIAELL s rpRRIEHE » M ETSRTIE o IR E ™ RAH » BRINE » B=E I ch AL
WAEIE B3 » HESRERBEINR/ o IEERERRS) » SR BRMER B LIR R o

B8 R 0.3mm. B~ RIFETE » JVBERARER Lo

HhBE EFASHBREELN 30mm. kO o WL HRRREY » MERREGNRER o KK
i A& RV R » ZEBEZ TR RIL=M o BARTERSHT » 4 EREISE o

i® MR 25mm. ERSBBEAIRE » WEEKE » RWEBERO » BRYBEIE »
TR e E IR o MG IRARETY » —IRASHERZ ST UM IR R 2 I T (1 A e 2E e Ik b o

EEBHEREEEE RBALE > FOARE LRI RERN > —HERAERTSWNER »
—HTEZREID » JIRIRIT K » ERFRBEZSMIEE L I 2 ~3 H » ShEa —RIRF%AER
4 ~ 5K o phFE RPN RIES FARSF R4 B 2 IRE » i3 /N ser A BREUE » (H7ER 32
DEEEZZE s MR ~ MRS R REREE » HAGKFIE » 155 » BEH » BETE » mRE
PFIREER R o LR BFRIME A/ » REFERETIRIKBIRETIPRK » BFR I IEHITIRK » 6 —FHHF
4% (Pteromalidae) KEUH A » BER H SEEINNREFMESMBEE N » BB » F—RFIEMHE
BAEAC— AL » HFELRWARR » BB ZHIERET AR o s iR =211 » Hp
=~ MAZEMRERERRIE LEHRI » N~ CANERR L » AETANEEER » FERMAEL
KEPHM » HUHESE M » RE LR HE » AEXH» B—BEFEZHRKK

S AR~ B o

B15: & ¥ R ¥ Leucopis puncticornis Meigen (Chamaeyiidae)
Al % * B & »Cifo
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APHID-FEEDING SYRPHID AND CHAMAEYIID

FLIES OF TAIWAN, CHINA
CHARLES CHIA-CHU TAO, PAUL KANG-CHEN LO AND T.C. HSU
SUMMARY

This is the second report of Biological Control of Citrus, Vegetable and Tobacco Aphids

cooperated with United States Department of Agriculture under Public Law 480. There are
14 species of syrphid and one species of chamaeyiid flies feeding on aphids reported namely:

Syrphid: 1. Epistrophe balteatus De Geer, 2. Ischiodon scutellarius Fabricice, 3. Mel-

anostoma orientale Wiedmann, 4. M. univittatum Wiedmann, 5. Metasyrphus corollae
Fabricius, 6. Paragus serratus Fabricius, 7. P. tibialis Fallen, 8. Sphaerophoria cylindrica
Say, 9. S. javana Wiedmann, 10. Syrphus aegrotus Fabricius, 11. S. confrater Wiedm-
ann, 12. S. horishanus Matsumura, 13. S. serarius Wiedmann and 14. Xanthogramma citrif-

asciatum De Geer and Chamaeyiid: 15. Leucopis puncticornis Meigen.

Morphology, life history and economic value as well as distribution of each species

were briefly described and noted respectively.
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FEREEESE s FAEREREREN DERAT MBI EZRBERIEEERRE »
HIBAMER o IEH2EE » BREAE— (1913) HAE & (1923) (1928) #iT—MMBERE
%o URBEC% (1964) FETABREN » £45BA o BLURER BB SHRA KBRS I T %
S48 s RBLERETRL BERKIH ARG REMS  MEHERBME » VEETRIBME o Kt »
% F19664E 3 B ERME12 A K ILTEE b DIL AT R A B E— iR BT » LT RGN 1%
s BREZBE o

AEEREEGEIRETE (66—A11—A—177 (all) HTEK » LHTHEREKEBEE
AREAL ~ FAT ~ BhERS R RE RERMEENEAES T HE) » S RREAR H AR P REE
B - A R T S A S BB R A 5 REEEGH o

=~ BEFERGR

EAEY : EEARSETT WG > BIAK ~ BERK S =g > oS R3S B B~ IR S Ak
~ ZRI S TS S B3 S R~ BREL S ARE S RN S YIRS ¥ K~ =AM BE -~ &1~ B
P~ BE S HIR S TR SRR - FUSHEBERERE ~ #RESS HER ~ HARREIL -~ L~
RS~ BB T BRI S IRE ~ Al S IO S BB S BRPE S RSB A G R
HE S AUEERE » HE S BE - RE > FIVEEE ~ BIUSIRE  JUORSIFRE ~ FHEEEKE ~
RARER S RS THAT  FTEMERER ~ F RS SRS~ TR ~ HIVBRERER - &
FREREEE ~ T EL ~ LA ~ R ~ T R S BT~ BB R S B S S R S BN
K R~ R~ REZEWH S BH - AP~ deidl ~ Z2SBEEEGR SR - EREERRERS
s REEE =R AT ~ WBERERE ~ thAEE s REMBRESTRBEATL AR -

BB RBEEAEMBRERE S BX - - AE Tk HHEES - _

Fik AR A AR » BUERBRR Y BHERENR » SEFRR AR H R EERT
W ZBYR » BEURS2~3ATT » AWER " BEE (E&34em & 8 cm 10i8E) HHHESFTER
£ o BN (E&E20emE3.5cmd0f8E) MERRENIRE » BIAYRBL » KOG EERE - 1%
FEBFRARE » BANENERES LRITZHFERRAE %R » AMEREHEN (Chloroform
D FE s WHENDEERAGE TRESFCLHBREREHE -

BEER  ERBAEMED » WMBRTBEAFEERX B » KE~ TR~ HEBEEL2E - R
RIE AR AERE BHRRE » BEY 2 MERBHEAR—8 » WS HEEREIVER » REE2 [
Ho XEREUMEE s BE2MHA » Tk HEES 4 A » HEARVNBARRER EFEER
% TE e HERRESRIEZ K o BT RANBEREE EHEEY MBEEES » EKIRRNSKIERE
s M EBRD R -

BEERLEMCSE » RB2E D > CETES 9T » HEREHERER Murmidius ovalis
Back. ~ Aphomia gularis Zeller. ~ Dinoderus japonicus Les.~ Microcrypticus scriptipennis

(Foir.) R e#aifiAat: Plochionus pallens Fab. #r&i: Idechthis canescens Grav. % 6 43
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A R B A HBATIERERE]» RARRBY I EERRTD » HRBERBS I RTZ
EEE s REBHARAE ~ REATIINET o
#1. FERERERZRAE

5 BB EH R K E K

B ~ ® ~ B % *H l ' -
‘ g | B OB B K ! BWOIR BE|E K | HHER
| I

] ’ \1

Coleoptera ‘, | i

Curculionidae . 2 y
Sitophilus oryzae Linnaeus + | + - — + —

Sitophilus sasakii Takahashi - =~ | ‘

Bostrychidae 3

Rhizopertha dominica Fabricius + + - -+
Dinodcerus minutus Fabricjus —

*Dinoderus japonicus Les

Anthribidae 1

|

|

|
Araecerus fasciculatus De Geer + +
Tenebrionidae 11

Tribolium castaneum Herbst — + + | - + +

Tribolium confusum Duv - -

Alphitobius diaperinus Panzer : +
Gnathocerus mazxillosus Fabricius - +
Gnathocerus conutus Fabricius - - - - -
Palorus subdepressus Wollaston - - -
Palorus foveicollis Blais - | = - - -

Palorus ratzeburgi Wissm - - - -

Palorus cerylonoides Pascoe - - - 1 -
Latheticus oryzae Waterhouse Sl - - | -

Microcrypticus scriptipennis | -
Fairmaire

Temnochilidae 2 ‘
Tenebroides mauritanicus Linnaeus - + - + +

Lophocateres pusillus Klug — - — — - _

Mycetophagidae 1

T yphaea stercorea Linnaeus - - -

Cucujidae 4 |

Laemophloeus ferrugineus Stephens + | = - -




Laemophloeus turcicus Grouv.
Laemophloeus immundus Reitter

Laemothlozus sp.

Silvanidae
Oryzaephilus surinamensis Linnzeus
Oryzaephilus mercator Fauvel

Ahasverus advena Waltl

Cryptophagidae
Cryptamorpha fasciata Wollaston

(Cryptophagidae) Gn. sp.

Merophysiidae
*Holoparamecus signatus Wollaston

*Holoparamecus contractus Wollaston

Dermestidae
Attagenus piceus Olivier
Attagenus sp.

*Trinodes rufescens Reitter

Nitidulidae
Carpophilus obsoletus Erichson
Car pophilus hemipterus Linnaeus
Carpophilus pilosellus Motsch

Haptoncus luteolus Erichson

Bruchidae
Callosobruchus chinensis Linnaeus

Bruchus sp.

Corylonidae

*Murmidius ovalis Beck

Thorictidae
*T horictodes heydeni Reitter

Thorictodes sp.

Ptinidae
Gibbium psyllioides Czempinski
Cleridae

41
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Thaneroclerus buqueti Lef.

Lepidoptera
Gelechiidae
Sitotroga cerealella Olivier
Tineidae

Tinea granella Linnaeus

Pyralididae
Aglossa dimidiata Haworth

Pyralis farinalis Linnaeus

Phycitidae
Ephestia cautella Walker
Ephestia elutella Hubner

Gelleriidae
Corcyra cephalonica Staint

*Aphomia gularis Zeller

Orthoptera
Blattidae
Periplaneta americana Linnaeus

(Blattidae) Gn. sp.

Thysanura
Lepismatidae
Lepisma domestica Pack
Lepisma saccharina Linnaeus

(Lepismatidae) Gn. sp.

Corrodentia
Liposcelidae
Liposcelis divinatorius Muller
Psoquilla marginepunctata Hagen
Atropidae

Atropos pulsatorium Linnaeus

Diptera
Scenopinidae

*Scenopinus fenstralis Linnaeus




: o |
Acarina ‘ } ‘
Tyroglyphidae ; 3 ‘
Acarus siro Linnaeus ‘ - + 0+ — 4 -
T yrophagus dimidiatus Hermann ‘ _ + + . -+ +
Thyreophagus entomophagus Laboulbenei o= \ + : + + —

* KEFEE: (New record)

$
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VA S B HE HE b » A HBRNE TR EMS (RED) # WA IR E b » HIEHIAERIEE
B ~ TR RS » BENRAEATT 5 SUBIRIR SR IR » THEARM % R ERTREE - ° HHE
ET AR TR @t@ FJIJ*%’E%%‘?%&%&E%HU s EEBAITRL B EER BEBEE AN A

# o (BN HE RIMTTER » e I AT E s RS R » RN > BEk
T 7 2 ?ﬂ'ﬁﬁfﬁ(ﬁﬂﬁ Mk%@” T ERAERBE » BAERREEEREE  KTUET
AW/ E R » (ARIRE ~ AETIR ﬁ%ﬁﬂﬁ%ﬁ—ﬂﬁﬁ s BN 2 RERIRE R — » TMEER
BEERR » CSRERRESE SN » WRLESEH 2 » (USHES DR IR TR
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o Dinoderus japonicus Les. (R ~ Thorictodes heydeni Reitt. CRIZHE) Murmidius
ovalis Beck. CEEMIER) ~ Aphomia gularis Zell. (—Ei#Ri) %HEsB Plochionus pallens
(Fabr.) ~ Idechthis canescens Grav. SR VEBAF RS R 38 » 44 B S HIR AU Hh i o
ZH o MRS B DRI B TR EE 0 LA EE A ZERNMERAEEL Fa
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1. Rack, E. A & Cotton, R. T. 1938 Stored grain pests, U.S. dept of Agri.,, Fari., Bulletin,
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A SURVEY ON THE GRANARY INSECTS AND
THEIR NATURAI ENEMIES IN TAIWAN

By
Tsung Lin
SUMMARY

An extensive survey on the insect pests of stored rice, soybean, corn, and sweet potato
strip was made in Taiwan, 1966. 84 granary housss located in Taichung, Hsinchu and Taipei
prefecture were carefully examined in this study.

65 species of insect pasts were found and classified into 45 species of 17 families of
Coleoptera, & species of 5 families of Lepidoptera, 2 spzcies of Orthoptera, 3 species of
Thysanura, 3 species of 2 families of Corrodentia, 1 species of Diptera and 3 species of
Acarina (see text table 1). 53 species of the insect pests have been determined in this paper.
And 8 out of 53 species are new to Taiwan.

The findings of natural enzmies of the granary insects as mentioned above are listed in
the following table. 9 species of them arc determined in this report. Two spscies of them

are new record.

Natural Enemies of Granary Insects in Taiwan (1966)

Name of natural enemy Number of species
Coleoptera
Hatpalidae 2

*Plochionus pallens (Fabricius)
Somotrichus unifasciatus Dejeae
Hemiptera
Predator Anthocoridae 1
Xylocoris sp.
Chelonthida
Chermetidae 1
Chelifer sp.
Acarina
Pediculoidae 1
Pediculoides ventricosus Newp.

Hymenoptera
Braconidae 1
Microbracon hebetor Say
Parasite Ichneumonidae 1
*Idechthis canescens Grav.
Pteromalidae 4

Chaetospila elegans Westwood
Habrocytus cerealellae Ashmead
Lariophagus distingendus Torster
Neocatolaccus mamzzophagus Ishii
Unidentified 11

* New record
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