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Monoclonal Antibody Technology Il : Screening
Techniques for Hybridoma and the Usefulness of
Monoclonal Antibody
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1. Solid-phase radioimmunoassay (RIA) of soluble protein
antigens
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BSA) A miufn (mcuba{e) mu hybridoma supernatant (mmmm hybridoma daninaed

p
LNaauwsN  antibody m-nﬂﬁumﬂﬂﬂm) Faamuily antibody AU M IAAAY  antigen-
=a Al | @ - = p o

antibody complex UURIMARANARIKIUNINNMGNTUIATONAWBBNUAINN antigen-antibody
—_ o . o dws. 5 s - .
complex Tnesl4 antibody Y188 NAARAINALATITIA T laun [-labeled anu-1mmunoglobulin
W7ald ' I-labeled staphylococcal protein A W78 proteinG MARAINANUHUNAIAAAATIGAYINE
Wan ANaETunuidees " 1 1oleaeld automatic gamma spectrometer muﬂmluﬁ‘ﬂﬂ ]
lLﬂ""i‘ﬂVl 2 (a) WTRRINNIIVIN auto radiography UUUHUNAN X-ray atialsim anubody Tide
pasiilusiiaLTgns (affinity purified) mseiidusin i3 qvaudaasquiy antibody Pinilele

v i - s -J
UatNI1 10 % WAYNITI protein A W9 proteinG HuNsEutulAdNaz@ NITOLLN antibody 7

-4' v v a <SWyy aa ) v _ <
MNNARINTINLTENE LAA28AT affinity chromatography 108119 proteinA- Y38 protein G- conjugated

matrix WPl protein A WAT protein G Tsquniu IgM IgA, IgD UAT lgE UYIUY mouse UWAT lgG WK
IthbtlﬂdHH rat’ muuw'l"ﬂﬂmumaﬂwuﬂumﬂqm Ig I.'Hﬂﬂlﬂ“h

Fill well with antigen (O)

O 'g‘:‘rf
\9?::.5& g - U

lWash

Add antibody
(—)

‘f‘:{ \ 71

Wash and count

3 -

lTransfer to tubes

-

'T"'_{“r

l

Add '25|-anti-lg or '23|-Protein A () )
|
-

iﬂﬂ 1 uaAiUABUNIINARDL antibody MRS Solid-phase radioimmunoassay (RIA) N8
3
W1 Hybridoma NABINIT
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/% Radiolabel led

o
Enzym
* 2nd AD yme label led

Z2nd Ab

1st Ab 1st Ab
(Monoclonal) (Monoclonal)

“ g.sala X
9UN 2 uasfnFenfiiiniuluniameann Hybridoma

(b)

- - . - ala . | - aad
(a) UNN781189 Antibody NdenARaaINALa19NA 13D RIA
_y J J'ﬂ ': i 5
(b) UANTEN18 Antibody NABINAARAINALUNtiay AT ELISA

2. Solid-phase radioimmunoassay for cell surface and viral
antigens

Tatuguudaneamaisindeiuaiunann  feusnsineiidinde 61 ldmads
910U antigen masmamumn iU LR S uietlaemilailiy . antigen-antibo dycomplex FANNGN
MU (capping) Auiluna ignnindmdiessuasugauelyl mi*mﬂﬂuuuumﬂﬂumiﬂummﬂﬂﬂunﬂu
mﬂ'lnm'1Lmuqﬂgnmwmmmuuuunumﬂﬂmum LEUARBUITAATE antgen Tiilulafa
vuurunagaulslnalvtafniulaansaudy  @ewuutdunegay  viaynlGaudunagauday
glutaraldehyde 01 antigen WUAITWIN  glycolipid ﬁﬁﬁ'ﬁﬁmﬂ%’uﬂ@ﬂ-ﬁ‘mmﬂma*a:mﬂ
glycolipid A28 ethanol UAAARDLLUUHUNAREL UAYIZIVE  ethanol poufirlulnsiauuazes
AALGTYCYINA

3. Enzyme- linked immunosorbent assay (ELISA)

ﬂ’li‘ﬂﬂ‘ii']ﬁu ant~-immunoglobulin ‘im']u antibody ﬂﬂﬂQﬂﬂWﬂ‘Hﬂﬂlﬂﬂ (conjugated)
’mu’lﬂﬂﬂ 'lJnFﬂ.‘Hu"lHﬂthemmdase, Alkallne phosphatase TER B-galactosidase’ NSWHITENNNG
NARKALAAEALASUSN  ARIY  antigen 'nmﬁqmﬂﬂﬂﬂuuumuuwmﬂunﬂu LRI WH
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wmamﬂuuﬂummﬂ BSA LUNAU antibody 'ﬂ‘HHQ'ﬁ'm hybrldorna supernatan[ UALINAYE enzyme
conjugated anti- mununoglﬁhulm ANA2E  substrate® ﬂﬂquwm-nuﬂuu g mﬂm'lmnmﬁ (Color
development ) ﬂs‘lﬁ‘ﬂ'ﬂ 2 (b) substrate e Fun p-nitrophenylphosphate 8 7MFU alkaline
phosphatase o o- nitrophenyl  B-D-Galactopyranoside RERT B-galactosidase uazld o-
phenylenedmnune @5 horseradish peroxidase WU Hmnﬁmmmﬂ’qmm'lﬂmumlﬂmwﬂ
‘]ﬂﬁl']tll.ﬂ‘i‘ﬂqm?‘]ﬁ'ma (spectmphotameter) 07l alkaline phosphatase "Jﬂa'ﬂﬂﬂuuﬁi 405
wlndwed  duilu B-galactosidase TAnAAULAY 420 W lNilwef  uas peroxidase TAM
pALUAY 620 wnlnilimef

TTUU Biotin-avidin/streptavidin AOUTREN  Biotin Wulamdufiazanelddan
UWLL'E{"’W’]UBHTH’IHU glycoprotein ‘Tlﬂ'l'll‘ll’l'lﬁl.?tlﬂ'ﬂ avidin lLﬁ"""l']ﬂl.:Eﬂ Streptomyces
avidinii ﬁﬁﬂﬂ‘)’l Streptavldm 'lun'wmmwumwmuu antigen NU antibody UL UaLiNY

bmtm anti- 1mmun0globulmconjugate ANNAQE  avidin- W78 streptavidin enzymecnnjugate ad
u’]?.lﬂtl"‘i"tﬂu‘ﬁuﬂlﬂ‘nuﬂﬁuimﬂﬂ"l‘]'.l!'NFlu lLﬁ‘lWﬂHmﬁaﬂ'}ﬂ substrate ‘llf]du’\tlﬂf.l‘ﬂuﬂuu I

ddlﬂ =l <8

N19IATIRAILTELIL biotin- avidin/streptavidin WH1aAAR WAINIFAURLN9THIANzAq (non-specific
binding) i

ELISA WUN1IATR0LWNYANAR (ideal) MU antigen AAsuineFant uigalad
fufisasiustinderedmiunagaui antigen RINHITAK Lummnuquﬂruwmnmuﬂﬂ
Muluad  (endogenousenzyme) ‘nﬂnmmm?n'luuﬂmq'lﬁ uazuNdn  Koyoyard (signal)
mnﬁwmmmmnmqﬁmﬁﬁmm (background) uﬂ#ﬂlﬁﬂd‘ﬂﬁﬂﬁﬁﬂﬂﬂhﬂ’lﬂ?ﬂﬂlﬂlﬂl-lﬂmﬂﬂ'u
MIATAMIAIEAE RIA  Aaulunscinan antibody AalUsAiuanidairag (membrane) W i

Ll?‘mmmmmi"l'n RIA INTIZRTNITOUENTENINN NﬂU’JﬂﬂUNﬂﬁUhlﬁ‘Hﬁl’ﬁUﬂﬂ‘]’]

4, Immunoﬂuorescent assay

NMIATINI BN EAMFLNNTAT2IAU antibody FinlATIATIlUTY m.IFI"II"l’J’lI.'Hﬂﬁ
(subcellular) AIN1IUBINITATINARILTL RIA URS ELISA Tunsseuiiliy antigen Q1T
L'ﬂﬁﬂrﬁﬂ ’lﬂ.]]nﬁ‘tl’lﬂ'l.l hybridoma supernatant 1umuu L-ﬂuuum W I.Lﬂ')'lﬂﬂ’lﬂgn?tl N fluorescein-
cc:n]ugated anti-immunoglobulinantibody’ Hﬁdﬂ']?ﬁ"NﬂNﬁﬂ‘fl’lﬂlLﬁ’J ﬂﬂ“lﬂ’ll‘ﬂﬂﬂﬂ’)ﬁﬂﬁﬂ\ﬁﬁﬂﬁﬂu
ﬂNlLHﬂQLLﬁQ 183 ﬁﬂ?ﬂiI.I.EN'HLHN']uﬂNﬂ’m?ﬁﬂ’}?l?ﬂilLﬂQH?ﬂFIﬂ‘WH']ﬂ'JHLﬂTﬂQ Fluorescence-

activated cell sorter

5. Cellular assay

Antibody #8 antigen AINAITAR UANANAZATIALAAILAT solid phase RIA U7
i ALy
faNTOATIAI M VAN T AaT
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5.1 Direct hemagglutination assay

..,..[: Ly J : = R - | .
N17AT9990H 1A antigen 11U membrane 10UAMRBAUAY  UANTEI9EMIN antigen
AU antibody Az¥IWIAREALALTINNGNAUTREAT
5.2 Rosetting assay

- I L - - e i ¥ -1
Rosetting ~ WraanwournguaaniiinaanUiniesenindnifanunsiitndausat

" 5 3 4
anti-immunoglobulin Y78 proteinA MU WARDAYT1ITTA lymphocyte NARBLAIL antibody NI
E .
W78 hybridoma supernatant NHBINTANMY  NITATINTBUNANIANINTUNTIATIAMT antibody
ala | e X al < I o o <A i . [ d
NAABYNLITAR" NITUNIT  Cell-bound antibody IWAAD antibody VlNYNUABLBBNUBNITAS
2¢i919AMIN  immunoglobulin WNTBYUAILUAY  lymphocyte Fiaegnrindmlatnisiadausiae
i . ' .
antibody NABINITANYNAU rosette ﬂ’m’]?ﬂl.l.f_lﬂﬂﬂﬂ“i’lmﬁﬁlLﬁﬂﬂLLﬂQﬁﬁ"}quu (aggregatian)
Aulalaenaseian lymphocyte A28 methyl violet 0.1 %
5.3 Cytotoxicity assay
-.-nla:' e v : o - e ar r-J-ni . -:J
MMV IR W hybridoma supernatant YIMUDNIENALITRENN antigen 7
ABINTITANK UK WVITUNFEANL  complement AINNTEANE WIRINUUAZINT (complement’

AanguTUsAulLATNlilY  immunoglobulin uazinavin IXIARRALAILAN-lysis) N1TATIAFAL
complement HiFenan IlCcrmplemﬂarn‘. fixation  UsEnaumat (l) antigen—-antibody complex (2)
indicator system TNABIIARAAUAY (3) antibody ABLIMAEAUAY  WAY (4) complement TEAL
L~ 1 L p ¥ :J i

NTUANIANLIAIRDALAIIA TAAINANNITNTEIRUANYOY  hemoglobin vgnuastduaanaalae
y 4 o E v v a v v
141A7099MR (spectrophotometer) WIRIAENIEANITARAIE tryphan blue 0.2 % Wiafiaudae
acridine orange M1 ethidium bromide WAIATIAAALANLAT'"

6. Screening by immunoprecipitation and polyacrylamide
gel electrophoresis

N5R998 BN 140 Brown uar AL AflunnmaRis LR TudniL
NMIMTAINEMN antibody LiaeanniTluNITATam antigen NAWUN antibody (UNAMFIAM antibody
ﬂ'ﬂu) AIALUTNABIATIAUN hybridoma ‘ﬁﬂﬁﬂ antibody TR IgG AEYARALAINAINAINITD
189 antibody 1WNITWINTUAL protein A TUMsIMUG e "™ 1-1gG vialatld antibody ¥
A3 anti-1gG 1Ay ELISA A1M3uAeld hybridoma supematant AR 1gG ANAENEL ™ I-
labeledantigen UHNATNAUYBN antigen-antibodycomplex fANMAIES protein A-bearingstaphylococci

W3BMAE proteinA-Sepharose WAAUEIN '** I-labeled antigen BANAMNIBINANNIVUAAIEAI1NFDY
v

UANINABRA2-3 U WAITATIZVIMN ' I-labeled antigen A8l SDS-PAGE (Sodium dodecyl

sulphate polyacrylamide gel electmphoresis) AHAE autoradiography LUULNUNAN X -ray
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7. Biological assay
] o e < J ol o
N1TATIMN  antibody ABUUNALLUNITATIAN IR MATUTIIUNIN  ZuNINAn
-n.d-li [ —: IJ lr-‘ L 4 < _ I . -II =
AR uAThAR Nz et wBRa s i edansuas antibody A9 antigen MUUlsAU
W7 hormonereceplor NTATIININTENN IHIALATINAINAMNAINITOLBL antibody TLN1T
JUENUNNTENTENIN hormone AU receptor

#91U 1#9na38m99am1 monoclonal antibody U HAudnAtyBerenaugiialu

NNTNAR monoclonal antibody figaanis NTATIRAITNIENIANNIN QL TT8IAT18IN17 14 monoclonal
antibody UWARTDLINY mmﬂﬁumﬂmﬁwmm...ﬂufwﬂunm%ﬁﬁﬁLﬁuﬂd'\qmn ati lsnnu
el udarnidlusssndianfiazamam hybridoma Tuam antibody ﬁﬁﬂqmﬁmﬂmmﬁﬂﬂu

ﬂgmmi‘"wm antigen NU antibody ENNEY 7 14U ELISA WAL hybridoma AEAW
'luﬂﬂm'lﬂ hybridoma 11 monoclone (W&A monoclonal antibody THARLI) UWRINIATIANN antigen
NNTA Lwﬁ"]“'lumqﬂgumhtﬂummmm%mmﬂmm antigen WA antibody lunFen q Au

uigan30¥in 18 drldusaeuatiemnn Bandmiu monoclonal antibody TRANTK 7 e
1Elalunninnuseasd

vszlewiass Monoclonal antibody

. =i - 7 =i <l .

Monoclonal ~ antibody ~ HuUsTlgguninuneg  anlfisNeutluansiall  (chemical

& - 4 - - oy @ o - <

reagent ) il iniauansianwau T v7a Ml usam e (probe) antigen NNAIANENT

2 ol <l o - <l «l - - 3 . 4 Wy

anqaziuimanuAnGy 1afa WsiuanuueiBy 1ofa 11ad Wens uas m?wuqnﬁ'ﬁ*u-m'lﬂun

ALAULD (Deoxyribonucleic acid, DNA) WA¥AFIAUID (Ribonucleic acid, RNA) Wu 14lunns
oy L A' - | L 4 | 1 9 I

UAat (Diagnostic) VTR ITALATNENEANS ] HuATIRINaLNTA UMY (Identification) WAY

WlATATI (Conformation) 1R TTan N Tuas  Tuadensvialuseudneiinanssuuas

ﬂﬁﬂ?ﬂ’] wazlgmsand antigen 1BNTONELANEIL (organ transplantation) WRZUIBINY 174"
183N1514 monoclonal antibody 'l.un'wmﬂﬁm?ﬂNmmﬂutanﬁua"mﬂﬁﬂwnwﬂq
NFHIVAN (genetic drift) 193 t'nﬂ’lqu'l.mumLﬂuﬁﬂh?ﬂ”‘5 (Influenza virus) UNIATIATI
199TUsAUI0125A Herpes simplex type 1 WAT type 2" 184125 Sinbis” uaz v8¢la5avna'
(Measles virus)
-ll'v Ll 7 . =g Y Ad w
uaNANUERLANN1TIE Monoclonal antibody ANFINENBUNIRANTNATTIATUTEY
wazenuinisAneaedsUn@ 1y 1ATN1HAR monoclonal antibody ABRIBAUTLLE Sporosoite
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é 19,20 : = = TP % a 4 = : Y

TBUTANUAFTY'™* Monoclonal antibody NHAMUENTAARAUTElsALSENENBIMA AN NN 1
° a L a o ;

n1svin W antigen UTgvaelfuszlamilunsuanintulasaly
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PHEROMONE TRAPPING OF HELIOTHIS ARMIGERA

AT PALMERSTON NORTH, NEW ZEALAND

Nathawut Thanee'

Peter G.Fenemore?

ABSTRACT

In Palmerston North, New Zealand during growing scasons of 1985-1986 Heliothis
armigera moths were first caught by pheromone traps in December and the number reached a
peak in March and were absent by late April. Daily maximum temperature, minimum night
temperature, wind velocity and rainfall during the observation period showed no significant

correlation with catches of moths (p = 0.37, 0.08, 0.09, 0.10 respectively).

Qr i
LY ER
nsldiuanATsTuy  Sunusulanzaneilg  (Heliothis armigera) TUUUAIMARSY
Waawameiaiuuei | UstinAtiafiususd  sewdwgawizgnlull w.p.2528-2529  wWud
JummniamusuAzanaihuldnfusnlupeuiuan uazdulaninigalumouivian au
Aublilanslulaw@eummou dadanumenmAsguUUNIgEn ruMNIFgaAINITIAN
l; b - j o=l - ) -l ar @ o “ ® “ & e -Jv p
wartFunoiishluusarduliiannuduiuset widsdrAtyfusuausdindenduls (p = 0.37,
0.08, 0.09, 0.10 AINATAL)

1. Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen
40002, Thailand
2. Department of Plant Health, Faculty of Agricultural and Horticultural Sciences,

Massey Univerity, Palmerston North, New Zealand
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INTRODUCTION

Heliothis armigera occurs on a wide range of wild and culuvated plants in
New Zealand, and is known as tomato fruitworm or corn earworm because it 1s recorded as
a major pest on tomatoes and sweetcorn (Helson, 1872). It is of minor importance on
capsicums, peas, pumpkins, legume seed crops, beans, lupin,conifer seedlings, marrow, clover,
lucerne, peanuts, linen flax, tobacco, strawberry, oats, carrot, onion (flowers), citrus (blossoms)
and a great number of ornamental herbaceous plants (Valentine, 1976).

H.armigera is found throughout New Zealand especially the North Island, and 1ts
southerly distribution i1s probably maintained by summer mugrants. Migraton of moths 1s highly
affected by environmental conditions. Temperature plays an important role in migrauon of moths
as they prefer warm conditions. Wind appears to operate as an inhibiting factor for flight.
Rain is not regarded as an important factor inhibiting flight but cold rain, even without much

wind, 1s nearly always a sign that very few moths will fly (Gaskin. 1934,1970).

MATERIALS AND METHODS

The trial was conducted in a field area of Massey University land during spring
and summer seasons, of 1985-88. Plots (6x6 m) of the four host plants selected from different

plant families were established 1n a Latin square design in spring of each year. The four host

plants were sweetcorn (Zea mays) (NK 610386 ), tomato (Lycopersicon esculentum) (Castlehy 1204 )
lucerne (Medicago sativa) (Goatid WL 818), and aster (Callistephus chinensis) (Powder Puffs
MXD 87)

Four pheromone traps were operated from December 26, 1986 to April 30, 1886 in the

trial area. Each trap was made of cylindrical plastic drain pipe, 30 ¢m long and 16 cm diameter

supported by 2 stakes approximately 1 m above ground level and tightened by wire. One trap
was set in each comer of the field trial area. To avoid any bias of wind direction, 2 traps were
orientated N-S and the other two E-W. The pheromone laminates were purchased from
SIRATAC Lid., New South Wales,Australia. One Pheromone laminate was hung centrally inside
each trap by a thin wire. Each trap tube was lined inside with insect trapping grease (Tanglefoot

supplied by DSIR, Auckland) spread on a polythene film liner which was renewed every 3 days.
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Pheromone laminates were replaced every 3 weeks. Moths caught were removed daily, identified
0 species and the numbers recorded.

Some factors affecting the numbers of moths caught by traps are peak responsive of
period moths, wind velocity temperature, atmospheric pressure, rain, light intensity, air currents,
fog and nocturnal skylight (Hanstack et al.,, 1979; Kehat er at, 1930). Environmental factors
considered in interpreting the present trap catches were maximum day temperature, minimum
night tcmﬁcmture, wind velocity, and rainfall. These data were obtained from the DSIR
Meteorological Station, Palmerston North which was situated less than 1 km from the trial area.

Statistical values calculated were correlation coefficients between numbers of
moths and environmental factors (based on daily weather and 3 days trap data) and analysis

of variance to test the significance of differences.

RESULT

Between December 26, 1986 and April 30, 1888, 308 Heliothis moths were
caught by the 4 pheromone traps; all were H.armigera males. The first moth was caught on
December 29, 1985 and the last on April 26, 1986. The percentage of moths caught from
December 1o April was 1.3, 14.1, 24.5, 44.1 and 16.0 for each month respectively with a clear peak
in March (Table 1) There was no difference in the numbers of moths caught from pheromone
traps orientated E-W compared to N-S. The mean values of moths caught per night, daytime
lemperature, night time minimum temperature,wind velocity and rainfall during the trapping
period were 2.4, 21.9°C, 10.7 km/h and 2.9 nun/day respectively. Minimum teperature at night
showed the mot effect on numbers of moths caught (r = 0.1247, p = 0.08) and maximum
lemperature in daytime showed the least effect (r = -0.0304, p = 0.37) but no environmental
factor showed significant correlation with moth catches (Table 2).The relationships between
numbers of moths caught and maximum temperature, minimum temperature, wind velocity and

rainfall are shown in Figure 1.
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Figure 1 Relationship between numbers of H.armigera moths caught in pheromone traps and

temperature, wind velocity and rainfall at palmerston North betwen December 25,

1986 and April 30, 1988.

It may be concluded that at Palmersion North between December 1986 and April

1886, numbers of moths caught was highest in March but that for individual days there was no

significant effect of temperature, wind velocity or rainfall on trap catches.
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Table 1  Pheromone traps catches of H.armigera moths in experimental plot area between
December 1886 and April 1986

Period Numbers of moths caught Total % of total
Trap orientation for period
E-W N-S

December 1986 1 3 4 1.3

January 1986 23 20 43 14.1

February 1986 40 36 76 24.5

March 1886 67 78 136 44.1

April 1986 28 21 49 16.0

Total 149 167 306

% 48.7 61.3 100

Table 2 Correlation coefficients (r) and probability (P) between environmental factors and

pheromone trap catches of H.armigera.

Moths caught Maximum Minimum = Wind Rainfall
per night day night velocity

T (°C) 1(°C) (km/h)  (mm/day)

Moths -0.0304 0.1247 0.1211 -0.1164
caught (p=0.37) (p=0.08) (p=0.09) (p=0.10)
per night

Mean 2.4 21.9 12.6 10.7 2.9

SD 1.769 2.903 3.8 4.962 7.311
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DISCUSSION

The pattern of pheromone trap catches with few moths in December and rising to a
peak in March was similar to the results from light traps run at Massey University in 1966-1969
(Gaskin, 1970; Spitzer, 1970). These authors reported that few moths (<10) were caught before
January, although the first moth appeared in October. Gaskin (1870) also showed variation of
catches between two seasons (October to September). In 1966-87, five moths were caught during
October to December but only one moth was caught in 1967-68 in the same period. Gaskin s
data showed that most were caught in February and March but none were caught during May to
September in either season. Cumber(1961) also ran a light trap in Nelson (north-western South
[sland) from July 1949 to July 1960 but caught only 3, 3, and 7 H.armigera in January, February
and March respectively.

In the present study it can be suggested that the very few moths (4) caught in
December may have emerged from overwintering pupae. The number during this period may be
low because of diapausing pupae from the previous season and/or pupal parasitism by the fungus,
Paecilomyces farinosus (Alma, 1977; Valentine, 1976). The large number of moths caught in
February and March must be mostly progeny from the first seasonal generation of larvae but
may be supplemented by late emerging diapausing pupae. Other factors affecting the high trap
catches in this period could be 1) optimum temperatures for moth activity, 2) the availability
of food for adults in the from of suitable flowers, and 3) the various host plants providing
attracuve oviposition sites. Moths appearing in April may be from a second generation which
mature and then produce a partial third generation of larvae many of which succumb to cold
weather in late April and May. This pattern agrees with published descriptions of seasonal
development in New Zealand (Valentine, 1976).

Mean daily maximum temperature, minimum  night temperature, wind velocity
and rainfall during the observation period were 21.9°, 12.6°c, 10.68 km/h and 2.9 mm/day
respectively (Table 2). Although individual meteorological parameters showed no significant
correlation with catches of moths (see Table 2), more moths were caught when the minimum night
temperature was greater than 10 °c, wind velocity was less than 20 km/h and ther was less than
8 mm rainfall (Figure 1). Gaskin (1964) set a light trap in Wellington during lwﬁ summer Seasons

of 1962-64 and reported that factors affecung the flight of Noctuid moths in general were
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lemperature, wind speed and rain. Other studies have shown that the flight of moths after dark is
more dependent on temperature than on other factors. Gaskin(1964) concluded that strong wind
appears 10 operate as an inhibiting factor, but cold rain even without nuch wind is nearly always
a sign that very few moths will be flying. Hartstack et al (1979) also showed that low
teperature at night (<12.8°) inhibits overall Heliothis moth activity including the courtship
response and flight of male moths to pheromone traps. He considered that rain had little direct
effect upon trap function, although heavy rain at night may hinder moth flight thus decrease trap

catches.
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