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: Biting midge, Forcipomyia taiwana is one of the most

nuisance blood-sucking insect in Taiwan. The study of
sustainable non-synthetic insecticides for the managements
of the biting midge is urgent. The technique for F. taiwana
rearing was established in laboratory to provide mass
samples for sustainable surveillances of F. taiwana
attractants and repellents. Surveillances were conducted on
the copulated female biting midges aged 9 to 12 days to
determine their responses to human odors and chemicals. The
most attractive combination to F. taiwana were ammonium
bicarbonate solution (30%), sodium lactate solution (13%),
isovaleric acid solution (1%), l-octen-3-ol solution (0.1%)
plus UV light source and warm pack in net screens in
laboratory. The attractive response of catch rate is
greater than 40%. Field trial conducted in SinHua forest
area of NCHU showed that six F. taiwana were captured by
using ammonium bicarbonate solution (30%), sodium DL-
lactate solution (13%), isovaleric acid solution (20%),
octen-3-ol solution (2%) and erucic acid solution (20%) in
combination with UV and heating. Moreover, 14 F. taiwana
adults were also trapped in 174 trials by using light trap
in Botany Garden of National Museum of Natural Science. The
current results also suggested that inhibition capacity of
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o-benzyl-p-chlorophenol, n-alkydimethyl benzyl ammonium
chloride and bleach toward Chlorella sp. was ineffective,
thus 1t should be re-evaluated for field application for F.
taiwana control. Our results also showed that Pheidole was
the major ant species in endemic area of F. taiwana and
exhibited higher foraging preference on F. taiwana s
larvae and pupae than eggs as well as other living preys,
such as springtails and stinkbugs, which has similar
habitat and body size to F. taiwana larvae. Though low
concentration of NaCl did not inhibit the melanization of
eggs, but exhibited significantly negative impact on the
post-embryo development of F. taiwana. In addition to NaCl,
fertilizer ammonium sulfate also could inhibit the egg
melanization of F. taiwana. Nevertheless, field trials of
Pheidole ants and ammonium sulfate for F. taiwana control
were not conclusive. For future applications, we must (1)
overcome the mass rearing problem of ants, (2) improve the
slow-release technique for fertilizer, (3) optimize the
combination of non-synthetic resource, such as fertilizer
plus suitable larvicide fipronil, for best F. taiwana
management. These new, targeted approaches are highly
specific for the insect, and are therefore more cost
effective. In addition to reduce the application of
chemical synthetic insecticides, they are also less risk of
damage to human health and the environment.

Forcipomyia taiwana, attractant, ant, fertilizer, field
trial.
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Abstract

Biting midge, Forcipomyia taiwana is one of the most nuisance blood-sucking insect in
Taiwan. The study of sustainable non-synthetic insecticides for the managements of the biting
midge is urgent. The technique for F. taiwana rearing was established in laboratory to provide mass
samples for sustainable surveillances of F. taiwana attractants and repellents. Surveillances were
conducted on the copulated female biting midges aged 9 to 12 days to determine their responses to
human odors and chemicals. The most attractive combination to F. taiwana were ammonium
bicarbonate solution (30%), sodium lactate solution (13%), isovaleric acid solution (1%),
1-octen-3-ol solution (0.1%) plus UV light source and warm pack in net screens in laboratory. The
attractive response of catch rate is greater than 40%. Field trial conducted in SinHua forest area of
NCHU showed that six F. taiwana were captured by using ammonium bicarbonate solution (30%),
sodium DL-lactate solution (13%), isovaleric acid solution (20%), 1-octen-3-ol solution (2%) and
erucic acid solution (20%) in combination with UV and heating. Moreover, 14 F. taiwana adults
were also trapped in 174 trials by using light trap in Botany Garden of National Museum of Natural
Science. The current results also suggested that inhibition capacity of o0-benzyl-p-chlorophenaol,
n-alkydimethyl benzyl ammonium chloride and bleach toward Chlorella sp. was ineffective, thus it
should be re-evaluated for field application for F. taiwana control. Our results also showed that
Pheidole was the major ant species in endemic area of F. taiwana and exhibited higher foraging
preference on F. taiwana’s larvae and pupae than eggs as well as other living preys, such as
springtails and stinkbugs, which has similar habitat and body size to F. taiwana larvae. Though low
concentration of NaCl did not inhibit the melanization of eggs, but exhibited significantly negative
impact on the post-embryo development of F. taiwana. In addition to NaCl, fertilizer ammonium
sulfate also could inhibit the egg melanization of F. taiwana. Nevertheless, field trials of Pheidole
ants and ammonium sulfate for F. taiwana control were not conclusive. For future applications, we
must (1) overcome the mass rearing problem of ants, (2) improve the slow-release technique for
fertilizer, (3) optimize the combination of non-synthetic resource, such as fertilizer plus suitable

larvicide fipronil, for best F. taiwana management. These new, targeted approaches are highly
v



specific for the insect, and are therefore more cost effective. In addition to reduce the application of
chemical synthetic insecticides, they are also less risk of damage to human health and the

environment.
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Forcipomyia taiwana, attractant, ant, fertilizer, field trial.
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REF g2 b o FRUE o B el o TERE IR R o LT O B RGER
Bk Ao 2 X FHRAF AL §FFEFRR S BLOES ABRE 2 2 ER DR HR
WP R SRR AL 5 B2 AP E RS & 57 0 L RETE B g
G gD GEFRPERT A FHEMERA CE P IRR 0 P SRR 0 F2 Y B
FLAFNRAUKBIBRFFAIHNERARPF AL L Bp sy E 0 2010 £3
2011 E@* LY W2 RPFEFELFTER o BRI s o 2 E AT AR S
BFie o AN Y Iﬁﬁ%ﬁ.ﬁ ELFRABFTH T T RERN KR ZE L FRGE

Ao BABE ARG 18 B fnk BRI AR A 53 E 2 200
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8 PR R ARFG 10 Sanfim o d A BB S BRI > EHBBZ S
AFBFEFF o ML FEEMI st R P -3 FFREF 4 ARFTR S5 S8R
R e i o

PSS R SARET E o ERBERSENG P EF YA B R
R AR BRI ER S URATHEF Y L AR RY - F e R
COARANEE TR R AN 110 £ R SR AR TS SRSER SRR P E o K
D BBIFA PEE T AH D NAIRTOB ISR P E R B0 PHRE T R SR
FHinak e 2P FHEB AR RPFRF LR RER > BEXARF 2 A AF
B e PR o 2 WE FARE o BHERES T AR FisRE TR M p RPER P
BLPAPEPEIRTHRZEE KT 23l A P82 ARER > B2 EFFIRA
AR A LT TP VR KBS Bl R S AR 2 LR E R &

BAMD LR E O EAK I TZLE > BRHRA SR A BEEERR RN L

\\ﬁr

FORGTRE B R EAE S b SR EH A PR EL R B B0 BENRE T AR F o
BEZE R IR ZZAF TG > AEFEF FRREI X TR SRR ANAF
FEPFICREREE L o
BRI LY R RPEEE S iz T4 2 2014 £ 5 9 22016 £ 5 7 22017 & 6
122019 £ 5 7 ~2020 £ 5 7 4c 6 7 % 2021 & 1 7 v @rdRE A Mm% o 23R
D REFCERI NI A RAGEOCF AR RPFESFEREFF RS T A
B Bl o 97 CHHOR LA RS R AL B R R Sk
RIH > 7 2R F FR S TR SRS 2 RS 0 T H O BSUER B R RS

(TRIEE . BRI ERRA  DE PR TR o BHIER BN R K

ARG EFTRMBZ A e FRF R LS FEAFIFL > B2 SF<

BEE B LA N p APEEPEAELELL SR AL A BB N Ky
I %‘ 7o ?ﬁbf»@\ 4 ﬁia AfF e 0 & ;}r' M.vgg‘]xﬁ/r'}kilﬁ ‘4 %h‘ P oo FH ~ \;’/‘?

FOFRELFTARE i d @ h o AEGFREFE L2 X B L8 REPHEIG TH

B OBV (P RK) Bieir ) A3 d 0 C S BRI P BAAE ORI VEELE
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PR B EAN R SRR T RAFINP I RGP TH c A ESE L
EHOCRI p RPER S ERESE LT OF LT R P RARREFD IR
AR SRS S o F LR F X ERFI PN LRELH AT S 00 X
W2 XA EE PR AEFTY 2 EENER G AP EDREPISH
R THEEHGRYSF R FIRE 2 UGk ALY SBRER IS

iy . = PR .
s H B RS o B RY o

ERN il
(=) ceBRIENT X ETHT 2 PSR

Luo (2018) © = = ¥ 5% % % 40T oA uNgiT ¢ 3500 BG-1l B AR % | R
(Chlorella vulgaris - CHL) (Young, 2007) » £ 4 Jk &g it chiit ik 4 a5 %5 fy ch&uRt 33451 o 0
A P (B 1-A) o B B A 1 &kn KB BT S MGUES Btk o BRTE R 8 8 K 50
BREFS 2L b A4k BRERY 5 F b THIHEL ] EAEBERE Y 200k
AR FEGF LML o FEOERR T ITC Bn 2 bl BEGES G4
EJL 45cmx 3 6em R4 Fo L BN ALHAL AR A T A 1 &kn (B 1B
C)e ¥ P22 82cmx & 63cmEP XA E & (A7) B FicFadlamd Y »
WEE P RS FF 2mLIR SRS R A ARA P (F11-D)° % 10~12
sl R BEEUEF AR 2R P PEFRENZAAY (B LE)- R R £
BEEATE > A RIERY - HBFEEID RE (BATIZE S 4000 lux) > S #HEEE A P
% %5 (B 1-F) -

oAl (Bl 2-A) 9 3 % o HAFRAE G I A (B 2-B) > it 2 B SR
ARSI MM 2 B WA 28C PFYE T XA A EEAREMT 25C YT 9~10 x o didy
H 3% (BM2-C)e #itdichtpm g r % > FLARFEI AN VLB FHF%K -

it (B 3-A) FEHEFERZ L BT L B4R gk B (Luo, 2018) o
PR AGUESY BT E e FHR% o L 30em R4 £ BRI -
ERTT o ARANEBUELS RS ER VELER DL FAES A FE S SR
BPHFELE BB AR B 0 T LR N S PRI

5 (B3Bl%AF M ERTIPRFRILND 2 EREL H ) HBA S 50~100 lux
(W 3-C) » BB 5 B ¥EN2 &%%’$Q&$§ﬁ$&i$’ﬁﬂéﬁﬁﬂw%%ﬁ%(@

3D E)» maiitis O 3 12 PSR Bk B o
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Bl L o BEEET AT o (A) AP IRE2 o lkigir  B) natEe XELE > BER
PR BRI BRI N SRR 1 A 0 (C) oAb o s B0 (D) 40
AEEF TR E) vpr AA A £0(F) Nk B A P& % ¢ (Luoand
Jian, 2020) -

B2 5Asigz (A) rip > (B) #2482 (C) 44 (Luoand Jian, 2020) -
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B3 ¢ RE Lo (A) R f R g (B) FRUMRLS fio 1 PR R
mpEIFAEER 0 (C) FARBNE LR S BPZEPEEILF (D) B4
R LB (BE) 2 kLB A (Luo and Jian, 2020) -

(2) PR EEMEFFanfildm

1 #3lpmEi R 22 pf
W kR EPNEREL 2 S (150 RAE) (B4-A) eH T RF2B

PR s A (B 4B) Y A ERAH R R AHS 30 L ko

FUES BT REP > LR BRI TR A EF10F A ) r o # R

o FE UV sor g (FMTL85P) » k£ 4 360-400nm » #-ff b %32 % +0 i £ 20 24 eh

B3 BEZH FTRFHFEE IR AR HEFFEH 20,08 IR ERR

fp AR 2 AH S (R 4-C)r Bl 8 R E P AR RIEA R Y o L T

kil s RR KR BB S PREER R 0 G 0 Bg%kagd o

2~ P FHESRRZ BE
LRERA0 FAF PSR ER e S UV Bk AT e A E e LT
RAD EE 10 F L R flan i b0 o 40 255 A B2 UV &2k UV EK(TH S
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60°C ~ 120°C) ~ UV+-k ~ B At & 4% 30%+5 e 13% ~ A & 4% 30%+7 e dh 13% - AL & 4%
30%-+5¢ i 13%-+4c £ ~ B JE & 4% 30%-+5C b 40 13%-+4c £ - UVHELE 4 4% 30%+5* fit 13%~ UV+
B PL & 4% 3000+ Fhdh 13% ~ AR BL & 4% 30%+5 fk 13%+ % fik 10%-+4c £ ~ Bl fk & 4% 3000+5 ik
13%-+3; i fid 10%-+4c £ ~ UVHRLE & 4% 30%-+34 it 13%-+ 3 jd e 10% ~ UV S & 4% 30%+35
At 13%+1; % fik 15%UV+a it & 4% 30%-+5 it 13%+ % fit 10%~UV+a it & 4% 30%+3 iz 13%+
Pk 15% Bk & 4% 30%+5 ik 13%+ % ~ ik 0.01%+ ~ % fif 0.001% A4 ik & 4% 30%+35* ik 13%+
P ARk 0.0%+ 4 AR 0.019% ~ A2k & 4% 30%+5" ik 13%+ 3 ~ ik 0.1%+ % A% 0.01%+4c £ ~ 5
Fi & 4% 30%+5 ik 13%+ 3 & ik 0.1%+ ~ % i 0.01%+ 7 ik 10% ~ 4c £ UV+E Ak 1%+~ 4 i
0.1%+3; i ik 10% ~ UV+E A fik 1%+~ % i} 0.1%+ 7% it 10% ~ UV+E ~ ik 10%+ ~ % i 0.1%+
7 BF 49.5%+iFp 37.13% (+7 £ % 1207C) ~ UVHpE AL & 4% 30%+35% it 13%+R ~ it 0.01%+~
4 A% 0.001% UV+a s & 4% 30%+5' ik 13%+ 3 ~ ik 0.1%+ ~ % fif 0.01% UV+pt ik & 4% 30%+
FUpL 13%+ 3 Ak 0.1%+ ~ % fif 0.01%+ 7 ik 10% UV+pE ik & 4% 30%+5" ik 13%+3 ~ ik 1%+
A % 0.1% UVHRL L & 4% 30%+35" ik 13%+ 8 ~ ik 1%+ % 5 0.1%+ 7 Bk 10% (+3 # # 120
C ~60C) ~ UVHrE & & 4% 30%+54 ik 13%+ 8 ~ A& 10%+ 7 fF 0.1% ~ UV+aR 4 & 4% 30%+35
edh 13%+3 ~pk 0.01%+~ 5 f% 0.001% ~ UV+ak ik & 4% 30%+5" it 4h 13%+8 ~ ik 0.1%+
A% 0.01% ~ UVHALL & 4% 30%+5 e 4h 13%+ 3 & ik 1%+~ 5% 0.1% (+ 2 2.55) ~ UV-Hgk it
& 4% 30%+5fi4h 13%+3 Xk 1%+~ A5 0.1% (+7 B 72°C ~ R A& 5 120C ~ R4 60T)
UV+aE ik & 4% 30%+5 ik dph 13%+3 ~ ik 10%+~ i fiF 0.1% - Rk £ 4 #ic s 3-17 = > ¥ig s

PR E Sk ch b o
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(B)
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@41_& ,4},;5‘ T S8 Hog 2] 2
FE 20 RHRE S PHIEEE%(A) FE 20 R (B)2 2% R L AE
. g‘é s ’
(C) mzfap el /%ﬁﬁ

() “EHEINFFRERLEFHIIAFTED %
AwA 127 13 p ~127 20p 57 9p ~5% 19p ~6%7 2p ~67 15p %2 6 22
PSP 3P BAES SRR A B ERE% o YR 2 0% R d gl
" NS B
FOEBFEFEE L RPRFAOCEFTL R F BT UV vk)»;“:}ﬁ“ii;
A

(FMT185P) » st £ & 360- TR
R 5 360-400nm - g G g TR 20 24 RS RE G TR GH K

54

Bk a5V h BB e ¢
EEi kzwgngs STHYE LA SREESBRR T Ko
B 'k

BpEm A Y = 1283 T 28 E o Bk

(z)~ HEFFIFRESERER
RITRHEEH S BREOF Bk N EFFEE v A BRLE I IRER
PRRLEZ IR

(/ﬁ?” UV e x50
& >4 axE (FMTL85P) > st & 5 360-400nm) - 27 & 84t A % & &
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RIAEARHEFT AL BRHEREFAE KA EF X 17002 g+ = 800 { #a4%
fopd 1700 A F 2 HEx %1 800 25 37 P REFEFRPFLFBELE . A DfERE2

&

ek

o

() RARE | REFH L L ER
1~ MEAMAN

AR T OBRFAT S QRS F AT 31 F 0 3 BRI ] RS L L2
S AN AAET AUEP (BRI FUT Y 17685 0 K5 OPP5%) s § X 7 ¥ 04
s (HF T 8 0978 35 > 3L QUAT10%) % % & v -k (i 35 NaOCI5%) - #-3 fh ik
F# At RO KA RIRek A A B 5 5% 0 2 #-5%M A A1 30 1 (0.179%) % 120 &

(0.04%) & {7 3.5

2~ FH 2
oIk A R ERE 2MRE S 21 ) R ERRERFRF FRE R L LK)
HEOERBRBEN AR AL LTS A AT L2kl 29 hA RE T 01 g 50
T B ERRR O AR OB FRRHF Aot g e > BB IR R AP
AR (2 BRI AR REFRBREER AL O RAKPE LR
rE 9 MR FF TS 0t gl 50 F A MFAAFE R AR o R R A RRE 4

e o BB IRENAIRREAP DL R

()~ FREKRITE AKX OB

BB APRGEE R R ORI G AN RS BEERR G Pz R R
DA A o LA FTRERSENN (SPH5E T3 R 356 & /20 A4
AAFEFH 97132 T2 ) W LFAFRM BTG = R RS (5 PHEE T
ok 267 % /2044 B AFRY 92994 T k) o Ay B R T FIEARRADE
@ (o BgERE TR AR 1125 & /20 7485 A RN 97374 T2 20 ) R FERPN G

BEAR B E RIBE AR AT PP S N R s e A SR s A S 2
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ek Ikt o dk4p 2 % & 2 Margalef’s index = Menhinick’s index 3+ % :=f > 12 Simpson’s
Index f Shannon’s Index %5 % tRitipfic o o b » R f 3 &< 5 FARBISRTF % 3 & 75

e ASIFE 2 RA iR 9% 0 FRIBIRE T Y L BKIRE P s ahiEs .

() o B (W) Binid%k

1~ #5% BL:
AFENMFEERESF L SR D ERIsRE dg%kSr > FEEL Y S

EFE LR HITATARAMERS Y > Fli A pRE o 830 2 Rk SN
fh e PEEEFFIESSE 6 R 0 F P URFEA LS FIBRRDERE 0 25 L BRIE
RAGER - FFNT R CFFIFHEERTARATLHHE > BT CKELT o P E LR
HEE O FFIeEE RV REMOBRGEHE T ST T d MBS EDE RS o T

o [F ipirse = 2T o

2~ BEFBARE

IR LT AR AERESF A5 2F) FRBRESFRERRERS L RS o T
AP P S BB T SRR 22 RS e

W EES R R e (925 200F) LSBT HPICRER RS B TE
R RIA S e (etkd L SEER BRI FERELFILN 05 2F) B f A

TR ASIT R s A e TSR TR AR (R5) e A WAt T 0 26 P E - % %

s
ETIAS
a1
al

0 2F/2F o2 91 6 pieFEs- %% LG5 550 2 T/2F o+ 12
6 PREASZIEW o EFEREYE 275 2T/ o

WrE (1964) *HiEE 4 {1 e feBKBFE A AMAT N NFE 2 FRAMET K
2 B2 BiEs (positive breeding rate) # B o B HCE B ehF B A2 0 2 PIRY FRETE
GBA R e B A RSB A (L etal, 1964) - 2B S HELNHE L 1 24

7. K o Chenetal (1979) I1* cx i /B A4 A hF 4 > FRB ALY » L8 %

ARESENEAPEFAME T AELS > IR K EIBELLERERT > ok
10-20 %4 HhF £ % A4 £ S5z 8 2 B% 2§ 7 (Chenetal,1979)- 2 fr¥# & b= A
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FLGHEA R MG FRB[FAB I LF AR R 10 2 R ¢ Rk
EEES BT CRET R R BT e 0 ¥ RS AT (2
et & E &35, 1997)c GEFHHTFERG I EF SF LA RRBFL T FiE

FoBEES AT RBERRRERY B OIRANAENELI EEE PSR 4

s:.

BN ok P - E o R A S ] > Bt - MBS Y E LA EELT
Feog g g PEEEFRE L0V i kamky > Fhisdnid > 7d AF BRPF
HAEIE > EHHEH L FIF o 111 £ 2 0 14 pRASACEBERG L Bk
BLF 0 2535 o7 (HF XT3 o 2653525 ) Fpiaaag, 3 111 # 7 % 18

2 80 5 pHFHFELESEE0T OB AR TES T S PR OE G E G F

»

BHEFFT EEEA o B FOFAEL FAR S ek o B @ AR P S o

RHETARELCAR AN 2 RARBPIRIE LT RA 0 JRERF AL ELER
FEOBERP I P FE o B AT - T kR BN BHURI X 6 ok

o

¥

A BEAM By s RK
e §%§*
W

GOt

FREHPB I RRE

3~ rﬁ'lr"b?:’ I‘
FTHATEP ISR E 2 TR e B BRI S A EERRERF AKBE DR RS P o
(1). ¢ BLIFS HEHE R R E R

ML G BRI B RERFER RREABFIRARS B TESFF 11 B3R
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BEREEHETE 2 BAALRE (B 3) 29 (2 1) mEbr HP > BTN
e (29 28 10) ERPVFLLEFRF T ~ BRI ELZPIEROHBE > H49
B AL L (B 6)-

FHARBLPE I BALAR - A B AR E 23 BALKEREF 12 AL~
FoMBAREPE- T 1 B30 ARLEFBE W) RFRZEFAL > F BETHRG
R 20 78 AAARBR- Y g BIRE KRB AR ARTEFLIHTD
I b FRTVHE B4 20 AP A RES SwEAED > XY TR A ER S
BEEA AR BN EA P REREFRISE TR cBieF (%)= (1 - (AR T AIL (S
TR X HRERED BE) [ (%I B RE X R EIZE B &) X 100% (Henderson
and Tilton, 1955) o pip - B 1 53 H AR P E RO FEHRFZY LHAE 20 24

FHTIEH Bl o AT L SRR AR R E ST -

Bl 6 o @M A 5B RERD AR
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2). =EIphapyE

SR AR ARBT R RAR Y S L LA HRAE (FERLE FT-A)
241G EA4F (R 7-B~ M 7-C) o * sy Botwgeha S 4 ik ] 8 b Bk in s
B EE R AN o AN ESY BTRE L3 AN MG F I B ES BEY
EET AT T EL SRR RISR I D A O o A uAB - BAME 1L
3 Ffp o MR e s RIS LB T e f S o B (] 7-C)

(A) (©)

M7 RiR* s BFFEIATRLIEL c(ATHRAE B RERT » (COWER T &

Yy o

G- BFRFFR A1 L7 RS §EHRIT 0 20 SRR KPR DK
EAFEHE > B2 R AR DR FEBFELR O X KT g a3
BBt (R8-A-B8B) 1 ER{IEFREDE LA (B8C)e 57 FLEHKDF
R A R L b B 0 R R SRR €A F T i A (B18-D) e ph s e f
BAwRF vAe g o G AR T @A o B RRT bR i B (R 8-E) e HaE ) w2

o

Bk S ARSIl BFee L > e BAR VAR S e

i
F_&

E
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(D) (E)
B8 cBMIEAAREEN L SR DIIRE L % o (A) 0 BHEL AR F > (B) - ¥
A AW K (C)BM s m 3 %L D)AHE AL S B o (E)4 ek
FRAJCF LR L L PR T

PRAADLFRCEE 2WA R PREL > UBCERIAEL T h E o e g 4
P(R9A) MF R RIS E g r T o DNA FBg 4k F e (8 9-B)
VE R d ey B o g AT 1 & (R 9-C) H £ TF 3k iE (B 9-D) 0 B0 B IEH
T @E kA REAZRE 2R F IR L BRG (HRPoF T RET - BiRE
Hh e
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(B)

(®) (D)
B9 #liTarame 2 g1 B o (A 4e ¥ AIVHS - (B)T *» DNA 5B~ 3 ¥4+ F 4% (C)
Frerva 1 B (D)E £ P FiFhdT A1l B oo

R) A RABTHHEFELBRG P L2 THHEF

W SR RBIPNF e (1) BERARTHER L Rl F L TR as T
TEW CTRTAERE CTRE Q) AREBLIPHEERBERLAD L > F X
RIE A TR E E A T FRP IR TR sl TR LA
"RESE TR TE P Ep AL 5 () NI BT L REE g T
CF L ALY FNUEE ST AT S NI Y S R P N
2R AL T E SRS BT L, £ el PR EFFD v Ee e
AR A S EH R, 22 5B cHREET R o Vbt Bes s 0 Ak
EFEL AN L G M AL M oS ET R s AR R BLTGE

2

BERHE O WaiTh r’/?ﬁj\i’)f»ﬁ Fq/xpllp’]‘q%
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e~ BEHEEH
(=)~ #ilR%

BEFRRIERNEFNEREL2 OB P L ERAH LY cFHRAHS ~ 30
Geo bz o BFE (PRA) TARPN > ERBRBRERFIF TR > RN KR P
PR BEFHEF V204 EEFNRRH G EBESHN WEAERT ZFF T o &
PRl R S SRS B RS HFRER AUV Bag ik BT AR
o UV Faidsgle o A 2w a8 T R FAF I 10% 5 8 B o Bk d 4% 30% % 5
e 13% fhi g Fipde WRS TR AR FH T o R R AR N IR e
oSEDE S B ATk o e B RAR DR NEE NG G R KGRk o AR R

B A BES ER & 60-70C Hmiik it 120C dwrk 4 (£ 1)

21 BE20 R REE N RFH L L PRIPES B SRS

Y EA (%)
UV - &k 18.89 £5.77
UV~ &k~ 2408 120C 8.88 £4.02
UV~ &k~ T4 % 60C 10.79 £5.26
uv - -k 23.52 +10.63
UV ~ pifik & 48 30% ~ 'k 13% 35.42 +17.18
UV ~ Bk & 4% 30% ~ 5 a4 13% 25.00 £6.24
R & 4% 30% 7Lk 13% 8.65 +8.91
FEE & 45 30% » 5Lk 13% o 2.50 +3.19
R & 4% 30% ~ 5 R4k 13% 14.52 +16.15
FRE & 45 30% » SUEE4 13%  bo B 0.00 £0.00
UV~ B %k 106~ ~ %75 0.19% ~ 3 7 fiz 10% 12.22 +1.92
UV~ B Ak 10~ ~ %5 0.19% ~ 7 ik 10% 14.44 £5.09
UV ~ pifik & 48 30% ~ 5' i 13% ~ & 3 i 10% 18.89 £12.62
UV ~ s fik & 48 30% ~ 5* i 13% ~ & 3 i 15% 18.89 6.94
UV ~ s fik & 4% 30% ~ 57 13% ~ % i 10% 25.56 +5.09
UV ~ s fik & 4% 30% ~ 57 13% ~ % it 15% 24.44 +3.85
UV - Bt & 4% 30% ~ 17k 13% ~ B A it 10% ~ ~ % i 0.1% 20.00 +8.82
B & 4% 30% ~ 5L 13% ~ & b fik 10% ~ 4o # 0.00 £0.00
BRFL & 45 30% « $U7E 13% ~ F i 10% -~ e & 0.00 £0.00
UV~ 8 A7 10% -~ ~ %58 0.1% - /5 ik 49.5% - jFpi 37.13% 31.11 5.09
UV~ & A 10% « ~ 4 0.1% - 3 Ak 49.5% ~ iFpF 37.13% ~ % # & 1201 7.80+1.91
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UV ~ pJi & 4%30% ~ 5k 13% « & A7 0.01% - ~ % i} 0.001%

UV ~ pJik & 4%-30% ~ 54k 13% « & A7 0.1% ~ ~ % i 0.01%

UV ~ Bk & 42309 ~ 547k 13% ~ & A ik 1% ~ ~ % 3 0.1%

UV ~ pJik & 4%30% ~ - fitdh 13% ~ B~k 0.01% ~ ~ 4 /it 0.001%

UV ~ pJik & 4% 30% ~ 5 fitdh 13% ~ B ~ i 0.1% ~ ~ % /i 0.01%

UV ~ Bk & 4% 30% ~ Ffidh 13% + B A7k 1% ~ ~ % i3 0.1%

UV - BlfE & 46 30% ~ fikdh 13% ~ £ N7k 1% - ~ 75 0.1% « 2 2o
UV - B & 4% 30% ~ Ffidh 13% B A7k 1% ~ ~ % 5 0.1% - 7 B 72°C

UV - B & 4%30% ~ S fidh 13% ~ B A7 1%~ ~ %/ 0.0% « T # ¥ 120C
UV - B & 44 30% ~ 7 dh 13% « B A7k 1% ~ ~ % 5 0.1% ~ T 4 & 60T

L & 4230% ~ Uk 13% ~ B A ik 0.01% ~ ~ 4 i 0.001%

BLL & 45-30% ~ 547k 13% ~ B S 0.1% ~ ~ % ik 0.01%

B & 4430% » 547 13% » B A 019 + i 0.010 ~ 4o

UV ~ Bk & 4%-30% ~ 547k 13% « & S/ 0.1% ~ ~ % i 0.01% ~ 7 it 10%
UV ~ Bk & 45309 ~ 5V 13% « B S/ 19  ~ % 0.1% ~ 7 ik 10%

UV - Bk & 46 30% ~ 5k 13% + B Ak 1% ~ % 5 0.1% ~ 7k 10% + T # ¥ 120

UV - B & 4% 30% ~ 7k 13% ~ B A ik 1% ~ ~ %5 0.19% ~ 7 ik 10% ~ % 4 %
UV ~ B & 4% 30% ~ Ffdh 13% B A7k 10% ~ ~ % 7 0.1%
B & 42309 ~ 5k 13% ~ B Ak 0.1% ~ A % 5 0.019 ~ 7k 10% 4 #

25.00 £6.24
25.00 £10.69
38.00 £9.01
14.44 +7.70
27.78 £5.02
20.00 £6.09
10.00 +8.82
38.90 £10.18
24.47 +3.87
22.20 +£10.18
6.67 £2.36
7.41 £8.30
2.22 £3.85
24.67 £9.60
30.00 £14.14
23.33 £12.05
25.57 £5.10
6.67 £7.60
1.11+1.92

hoA0 BRI L X 220 K Em SR > WA NFEF F A UVeka 14 fa b

HERER 0 n 14 BRSBTS EMF LD Rk SR M § 4 30% - F

fedh 13% ~ 2 NpE 1%~ ~YiEE 01% ~ e BT B (72C) 2 UV Ekm b anfilas it

(# 10) -

801
60+ A
N
B Al °
%40 e vy vy Y N
° ] A oo Al Xk —
204 g. A v * ... A *
A [ ] ®

JUEES0.1% FLEE13%  FLER13%  FLER13%  FLEA13%  FLER13% FLERIR13% FLER13%  FLER13%  FLERI3%

AE49.5% uv FFE10%  FFEA15% |INE0.01% RNEO0.1% RIVEL0.1% RLEO0.1% RAM1% BNE1% RAM1I%

BiE37.13% uv UV )\%E20.001%/\}5850.01%/\}5850.01% /\}5E50.01% /\158E20.1% J\1%E20.1% J\1E20.1%
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