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AIlSTIIAcr Tlu.' tI('\·.·I"[lIII('IIlal rates of Nfl!;!,' ameri"ofCrlM Cam rou allli N. ro,<('il'Cllllis 
nt'lIler W('ft' ,I"I"rlll;,,,,t1 al C'i~ltl l',,"~lalll "'111, .... "htr'·" N. (/lIIcr/r'of"I'''·s 11.,\·,·101'1'.1 flinT(' 
rapirlly hom q~" to mlul! tlrall N. rusl'i/lolllls.al Ill. 2L 2·1, 27. 30. ami 33"(:, 1>,,1 tloN(' was 
"0 diUel'ew:r' at 15"(;, 1)",,<:1"1'111"111 was 1101 ~"""I'II'I,'{1 al !l()"(:;. TIll' d,·vt'I"pllu'nlt.1 Ihrl'st.· 
old tr'lIIl't'mlnrl' was c"kulak,1 10 h" at.oul 1J,,(; ror bolh 51"'I.'il's; d,'gw('.•lay calculalions 
sngg('sl Ihal 'hrep ~"lIl'ra'ioIlS pC'r year :IIC' prol",I,I,' fnr (·ad. 'l)l'eiC', ill Ken\tll'ky, 

NI\I!IIlS ,\IIF. ahundallt pn'lialors ill llIany agri<:l1l­
tural habitats (Shepard ('I al. 1974, Irwill alul 
%I'pard 1980, Dinkins d al. 1970, Pitr(' ('I al. 197R, 
Pimenlel alld WII('eier '973, IknC'tlict aJl(I Colh­
ran 1975). Nevt'ftli('lpss, the populatioll dynalllics 
of mosl llabid species ar(' 1I0t well Imown. I'ossibl(, 
manipulation of th('S(' predators ami fIIhlf(, indll­
sion ill pest mallag('mellt stral('gies reqllire all 1111­

liprstnllding of th('ir birmollliC's, 
AS(l('ds of th(, hiology and behavior of lIIallY 

nnhid spe('i('s werc hrir'ny r1eseril,('d hy llanis 
(l!I28). Ilowevm. detailr'd <1<,\'('loplII(,lIlal silldir's 
lIIul('f controlled comlitiolls :Ire lacking for mallY 
Habid sp('cics. 011 r stnd y was IImlerla k('n 10 d<'­
s('ril)(' bcllt'r til(! illnllt'IIC(' of 1!'lIlperatllf(' on sur­
vival uml devdnpllI('ul of Na"'!; alller/('o/cru.~ 
(Carayon) ami N. ro.~ci,.,crllli,~ Ih'lIl('r, Illc Iwo 1II0St 
(,'OUIIIIOII lIabid s(>('cip$ iu soyb('an alld alfalfa (it'lrls 
ill K(,lIltlcky (Dramall and Y('argan, nllpllblisll<'d 
dala), 

Mnlt'rinls lIIul 1\1(·lho.15 

I 

Laboratory colonies of N. amerlco/crus ami N. 
mscllwllnls were initial('d wilh spcdmcns c01l('cl­
crl JI('ur Lexington. Ky., ami lIIailllailled as <1('­
scribr'd by simlerbcek and Y(':I rgu II (W83). They 
were fed eggs of Ilw loh;l('(:o IlIId\\'onn. lIe/fotllis 
vircsccII,s (F.), frolll a colony llIaintaincd by mcth­
ods similar to Ihose ml'rl by Iglloffo (1965). D('­
,,('Iopmenlal periods of N. a"'('ric(1/cru.~ ali(I N. 
roscil'ennls were H'('of!led for ciglll ('Ollstallt 1('111­

Il('ralnrf's: 15, 18,21.2-1,27, ao, 33, alld 3G"C, Bolh 
sp('ci('s were reared e(JII('urn!lIlly at (':ICII lelllp('r­
allIT(, to millillliz(' variatioll ill (!It(l('rilll('ntal COli' 

<iniolls that would pr(,\'('111 an'lIrale cOlllparison or 
the two species, A photo(>('riod of LDJ5:9 was lISt'd 
ill all experiments. fldative hnlllidity was heM al 
or Il('ur 100% within the' r('arill~ chambers. 

, I'rNe'" Kall""~ Sta'" Uni\' .. ,\Ft·" E,I(·II.<I"n om.,.·. 
15111 F .. llnn Trrr.. Cn,.I.· .. Cill'. KS 1l71!Hi. 

Adllh lIahir.ls hom the laboratory colonies W(~re 
plll('('d ill ('lIvirOlllllclllal <:halllhers aud allow('d to 
ovipmil ill grf'('11 heans. Oviposition occllrr('tl al 
III!' IPnlp('ratllr(, al wllidl SIlI1SC<lIl(,1I1 d('velop­
111('111 was Illollilored, excepl for Illc 15"C experi­
111('111. Be('alls(' of 111(' difficult y ill ohlaining sllm­
d('111 1I11111bers (If f'ggs at Ihat IplI1p<'ratllte, eggs 
for til(' 15"C ('x(lf'rillwnt W(,H' oviposilcd by arlllits 
h('ld al ca. 2.:f"C. Bl'aJlS containillg eggs deposited 
dmillg a 2,1-11 period were plac(·d ill 59-1111 plastic 
ClipS. Each (,lip WlIS SII(lpli('d wilh a pif'<'c of dalllP 
WIer 1):lI)('r or lIIoisl ('olton 10 {JwvclII dcsic('alion, 
a IIII ~('l"(,d with Pumfillll 1\1. UPOII elllerg(,I1('(', 
nymphs W('f(' Irllllsf('rrf'd 10 illtlividllal, v<:lIlilat('d 
!39'1II1 I'lIpS. Nymphs W('f(' f('d daily with all (,:,(<:('SS 
of loha('{'o b\l(lworlll ('g~s and supplied with a !opc­
tiOIl ('I-G (,III) of gre('11 In'an or moist coltOIl to 
sl'rn' as a Illoislurc source. Developmenl was 111011­

ilolr'd daily during Ihe 21 and 24'C expcrimellts, 
alld (wje(, daily dming 11.(' 15, 18, 27, 30, 33, ami 
:J(j~(; r'xllI'rilllellts. T"c dnl<' all(l lillie t"al cal'li 
('gp; Imldl('d alld lIympl. lIloltt'd, as illdical!'d hy 
pr<'S('II{'l' or ('xllviae, was cslilllalpd as Ihe mid­
poilll of lI.c Jl('riot! (i.('., bel weell observations) 
dllrillg which 11.(' (,\'(,111 oCClIrf(,{1. 

Duration of dcvdo(llllenl at ('aeh lemp('ralnrc 
was cOlllpar('d bl'lwe(,11 N. amerlco/ertlS alld N. 
msr'jpclIlI!s ami l)('t\\'('('11 lIIall's nlld f('mall's of eadl 
spn·j('s. SI ud('lIt's t t('st was IIsed 10 I('si for signif­
it'allt diff('rellc('s. 

ncstlhs nml I)isctlssioll 

Bolh N. a",('rlco/cru.~ ami N. ro.setl)CllJlis COIll­

pld('(1 dev<.>\0pllwnl at \('Illp(~ratllf('s hel wet'll 15 
alld 33"C Crable I). The ex\rpm(' lemperatures (15, 
IR, alld 3:3'C) lIad aliv('rs(' ('rr('c\s, illclndillg "igh 
lIIortality and retardt'd dev('lopmclII, 011 bolh 
specks. A (,Ollslalll ICIII(lNalllf!' of 36"C proved 
fatal 10 all N. r()sellu'III1',~ eggs. Whill" N. ameri· 
('o/CI'IiS firsl inslars (,lIl('fg('d from Ihe eggs (38.8% 
slInh'al), liI('}, did 1101 smviv(' beyoud 21 II at :3W'C. 
AI IR, 21, 2.f. 27, 30, alld 33'C, N. amertco/erus 
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'1'0101" I. Burnlinn in dnYlil of .h<" inunoturr ~lngC'f' of N. anlf"r;co!ercu nnd N. n:ueipf'nnb 

Tcmp Stage 
f 

N. flttICrlco/t'tfu 

(nl± SE f ± 

N. '0,..1,,<'11111$ 

(n) 

15"C Egg 
1"<,,,, , 
1 .. 51., II 
1",lar III 
IH~tflr IV 
11I51.r V 
Tol,,1 

31A ± ()2~ 
12.2 ± 03. 
11.0 ± 0.3" 
13.5 ± (lAa 
15.0 ± 0.5. 
29.0 ± 1.11" 

(61) 
(50) 
(31) 
(20 

(3) 

35.1 ± 
13.1 ± 0.3a 
10 I ± 0.31, 
110 ± 021> 
13.0 ± 0.41> 
2Hl ± 0.111, 

(91) 
(57) 
(49) 
(40) 
(31) 
(10) 

Np"I,hul period 80.0 ± LB. (3) 71.4 ± 1.61. (10) 
1),·\·.-1"(1,,"'111.1 

IM'ri!KI 116.1 ± 3.;'. (tIM. 399) 108.2 ± 2.13 (~. 499) 
18"C E~g 

h,~1ar I 

" ..tar II 

20.9 ± 0.10 
97 ± 0.3. 
8.6 ± 0.3" 

(126) 
(73) 
(57) 

26.7 ± 0.11, 
10.8 ± 041, 
7.R ± OAa 

(82) 
(;'8) 
(.1\)) 

11I51at 11\ 
I",\:u IV 

RA i OSlA 
8.8 .!: 02. 

(~9) 

(·11 ) 
8,. ± OAa 
9,. ± 0.3a 

(48) 
(45) 

""la, V J.I.7 :!: 0.5. (35) 15.R ± 0.23 (36) 
Tol.1 

N pnp1la11lt'rio<\ ·19.1 ± Ula (35) 49.3 ± 0.5a (36) 
1)"\('1"1''''1'111.1 

""rind 70.0 ± 1.(1. (18M. 1799) 75.9 ± 0.5(, (2Odd. 1699) 
21"C Egg 

Im;lar I 
1,,'Ia, II 
1,,,Iar III 
1",1" IV 
IlISla, \' 

13.1 ± 0.13 
4.6 ± 0.10 
·1.0 ± 01. 
4.1 ± 0.1. 
4.8 ± O.la 
7.R ± IUa 

(5!) 
(;'0) 
(19) 
(·Ii) 
(45) 
(40) 

16.2 ± 0.11> 
58 ± 0.11, 
4.6 ± 0.11, 
4.5 ± 0.11, 
55 ± 0.11, 
9.2 ± 0.11, 

(flO) 
(52) 
(·16) 
(43) 
(42) 
(311) 

T"I"I 
NYII'I'Ioal ll('ri.,,1 
1){·\".·tnplllf'lltal 

2!i.2 ± U. I. (40) 292 ± 0.31> 
45.3 ± 0.31, 

(38) 

" ...io~1 38.3 ± 0.3. (Ii~a. 2399) (22M, 1699) 
2·I"C Fg~ 

1",lar I 
1",1,,, II 
I "51,,, III 
I",\a, IV 
I,,<'ar V 
Tolnl 

100±0.ln 
4.0 ± O.la 
3.0 ± Oln 
3.2 ± O.la 
3.5 ± O.ln 
!l.!l ~ 0.1:1 

(49) 
(,13) 
(·11 ) 
(40) 
(39) 
(391 

12.8 ± 0.11> 
45 ± 0.11> 
3.11 ± 0.1" 
4.1 ± O.l\' 
4.3 ± 0.1" 
7.3 ± 0.2b 

(40) 
(35) 
(33) 
(31) 
(29) 
(27) 

NplIl'h.1 I",rlod 19.7 ± 0.2> (39) 24.0 ± 0.311 (27) 
1)"vel"I"n""lal 

ll('rir .. 1 29.6 ± 0.2. (I7U.2299) 36.8 ± 0.21. (JIU, 1699) 
27'C Egg 

he<!:" I 
7.3 ± O.Ja 
3.1 ± O.h 

(101) 
(84) 

101 ± OOb 
4.1 ± o.lb 

(116) 
(96) 

I"slnr " 
11151:1< III 
I".tar IV 
Ins-tar V 
ToI.1 

2.1 ± 0." 
2,6 ± 0.1a 
3.2 ± O.ln 
5..1 ± 0.2. 

(76) 
(71) 
(70) 
(68) 

3.1 ± 0,1" 
3.2 ± 0.11, 
3.6 ± O.lb 
6.9 ± 0.2h 

(90) 
(88) 
(87) 
(8.'l) 

NpnJlI,,,' p"ri,,,1 16.R ± 0.3. (68) 21.0 ± 0.3b (8.'l) 
Ikvd"""",nl.1 

" ...i..1 2·1.0 ± 0.33 (31IM,31199) 307 ± O.4b (41U, 4299) 
3(re I'~g 

Imla, I 

Imlar " 
11I.<lar III 
1"<I:rr I\' 
In:'lilar \' 
Tot,,1 

,5.7 ± O..ln 
2.9 ± O.ln 
2.6 ± 0.1. 
28 ± 0.11\ 
36 ± 0.1a 
5.0 ± 1l.2. 

(\6·1) 
(89) 
(71) 
(65) 
(62) 
(57) 

8.3 ± 0.11, 
3.5 ± 0.11> 
2.2 ± 0.11, 
24 ± O.lb 
3.2 ± 0.11> 
5.2 ± O,la 

(115) 
(tOO) 
(100) 

(99) 
(98) 
(97) 

Npul'llallwrio<1 
U/"·I'I .. "m<'lIlaJ 

16.9 ± 033 (57) 16.4 ± 0.111 (97) 

Ix'r;'''' 22.4 ± 0.2,. (37U.2099) 24.6 ± 0.21> (61U, 3699) 
!J.'l"C Egg 

I"slar 1 
1".lar II 
Imlar III 
1"51ar IV 
\II5lar V 
Tolal 

58 ± Ola 
2.11 ± 0.1. 
2.0 ± ilia 
2.2 ± 0.11\ 
2.3 ± 0.1a 
U ± 0.1. 

(2.'37) 
(94) 
(73) 
(70) 
(62) 
(52) 

8.5 ± 0.11, 
4.5 ± 021> 
3.1 ± 0.3\' 
3.5 ± OAb 
3.8 ± 0.311 
6.3 ± 0.91> 

(173) 
(4·1) 
(24) 
(17) 
(13) 

(4) 

Nytnph"ll'l'riod 
1)'·\·l·I"I>lnl'"lal 

13.2 ± 0.2. (52) 111.8 ± 3.11, (4) 

Jlcriu(1 111.6 ± 0.3. (31lJd, 2299) 27.11 ± I.lb (3U. 19) 

Means, wlthl" a row, follow .. d hy II,e same letter art' not significantly dill...,enl (P > 0,05). 
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Fig. I. IklaliulIst.ip bl'l\\"('('11 lI'IIIJl('ralllrl' :,,"1 rail' 
01 11('\'('I"pllll'lIl "I N. /Il11rrico/ems :111<1 N. rosri/lcllllis 
1ro'" ('gg In :lllnl\. 

developed significantly more rapidly tlwn N. ro­
seil'crlllis Crable 1). At 15'C, however, N. alllcrl­
co/ems eggs developed faster than those of N. 1'0­

seil'cl/llis, while the nymphs of N. rosc/pcrlllis 
developed faster than those of N. amcrlco/cI"IlS. 
TIlliS the lotal developmental pf'riods fur the two 
species al this temperature were not significantly 
different (1' > 0.05). At IS'C, although the 
nymphal period of d~vclopment was not signifi­
cantly different (1' > 0.05) between the two species, 
N. arltcrlco/crus eggs eomplded development in 
a signifi<;alltly (1' < 0.05) shorter period than did 
those 01 N. roscl,lell It Is. Median developmental 
timcs e10sely approximated mean duratioll of de­
\'elopnl('lIt at all temperatures except 15'(:. Nal>/.~ 
alllerico/crus alld N. rosell'erlllls required total 
mediall developmental periods of 113.1 and 114.0 
days, respectively, at that telllperahlH'. At tem­
peratures below 30"C 110 sigllifieallt diff ('fellees 
(1' > 0.05) or consistent trends in developmelltal 
tillles 111'1 \\'c£'n males and females of f'ither species 
were observed. Significant different'es (1' < 0.(5) 
in dpvelopmcntal times between IIwlt's and fe­
1111I1I's of N. alllcrico/crus were observed at 30'C 
(males, 22 days; females, 23.2 days) 1Ind 33'C 

(males, IRA days; females, 20.2 days). Both sexes 
of N. roscil'cl/ltis required the sallie amount of 
tillle to dcvelop, except at 3(fC (males, 24 days; 
f£'males, 25.6 days). In all cases where differellces 
werc ohs{'fved, males developed lIIore rapidly than 
femal£'s. 

Survivorship of the eggs was low at most tCIII­
11I'ratlll"es. Th£' high 1II0rtaiity was primarily dlle 
to f ""gal growth 011 I.he ovipositioll sllbstrate and 
prohahly does lIot accurately relled nOflllal egg 
lIIortality. Survivorship durillg the egg stage ranged 
IWIII 0 (N. rosc/pellllis, 36'(;) to 73% (N. alllerl­
(,O/I'rrIS, 27'( :). The values for /I ill TallIe I r<'p­
res('lIt the nllllll)('r of illdividuals in the cohort that 
survived to the cOlllpll:'lioll of a given stage. III this 
study, they also represellt the number of illdivid­
uals begillllillg the succeeding stage. 1'IlUs, except 
lor tlll~ egg stage, age-specific mortality call be 
calculated hy eomparillg the lIumber of illdivid­
uals ellterillg alld cOll1pletillg a given stage. 
NYll1phal survivorship was high at the illtermedi­
ate temperatures 21. 24, 27, alld 30"C, with f rolll 
(j3 to R·I% of the first illstars survivillg to adult­
hood. All stages sllffered high mortality at 15, 18, 
alld 33'(;' 

Becamc lIabid species deterrnination is difficult. 
especially for the immature stages, estimates of 
se:lsonal population trellds often have beell re­
ported at the generic level. Furthermore, studies 
of predator ablludallcc in amlllal crops have usu­
ally eOllcelltrated on population cvents within the 
growillg season lor that crop, rather than for the 
elltire ycar (e.g., Shepard et al. 1974, Mcpherson 
et al. 1982). Therefore, rcports of the IIIlmber of 
gellerations per year for particular Nabls species 
arc scarce, amI usually have resulted from field 
studies in perennial agroecosystems. For example, 
Stoncr et al. (1975) reported that there were prob­
ably five generations of hot\. N. amerlco/erus and 
N. altcnratlls Parshley ill alfalfa near Tucson, Ariz. 
As described below, we used the developmental 
data from our study to estimate the number of 
possible generations for N. amerlco/erus alld N. 
rosc/pellll/s in Kcntucky. 

Extrapolation of the lillcar portiolls of the tem­
perature-develoPlllellt curves (Fig. I, 15-300c for 
N. rose/penn Is and 15-33'C for N. amerlco/erus) 
allowed estimatioll of developmental tllreshold 
telllperatures for egg, nymphal, and total devel­
opment. These threshold temperatures were 11.9 
(egg), to.S (nymphal), and 1l.3'C (total develop­
lIIent) for N. a lIIe rlco/erus, and 11.2 (egg). 10.7 
(nymphal), and I1.O"C (total development) for N. 
roselpen Ills . 

The average ealculated thermal requirements 
(Celsius degree-days) for the temperatures 15. IS, 
21, 24, 27, alld 3(1'C werf', respectively. 429.6, 
409.0,371.5,370.8,376.8, amI 418.9 for N. allle­
ricO/Crus (threshold 11.3'C); and 432.S, 531.3, 
·153.0, ·WS.O, 491.2, and 467.4 for N. ro.~elJlcnllls 
(threshold 11.(Y'C). At 33'C, N. alllerico/erus re­
quired 403.6 degree-days to develoJl from egg to 
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adult. 'I'll(' m'f'rall an'rage IIIeflllal rf'qllirf'IIIf'lIls 
for 1("IIII)('raturcs betweI'll 15 am130·C were 47~.9 
d('gr("('-days for N. ros('il}(' II II is, and for telllpcra­
lur('s l)('twf'('11 15 and 3~JoC, ,105.7 degrf'e-da)'s for 
N. alllerico/erus. Usillg Ill(' ('alclllat('d Ilm'shold 
t(,lI1pE'ratllr(,s for the two -"pecies as bas('s, th(' av­
Nag(' 1I111111)('r of d<'!!;f('('-days acclIlIIlllatf'd eaeh 
)'I'ar for the past rour y('ars (I9RO-198~) near L('x­
illgloll. Ky., rallged (Will I,mm to 2.lOl (tllreshold 
11.0°<:) alHl f rolll 1.81-1 to 2.0·17 (thr('shold 11.~°C) 
frolll Jalllliur through oe\oilf'r. Ollr 1I1lfltlblislIPd 
fkld data collected lI('ar Ll'xiligtOIl. Ky .• illdkate 
tlmt dev«lol'llIelll of th(' filial g{'lIcratioli of both 
sl)('cies is cOlllpleted "r tll(, 1'lId of October. Wh(,11 
all cstilllat(' of tile pr('ovipositioll periods of the 
Iwo species (~-lO days for eaell sp('eies al 2.1°(;) is 
('omhirll'd with tllC cait-ulakd degr("e-days r('­
qllin'd tn ('olllpicte d('\'eloplIl('llt. the r('sulting \,(\1­

II(,S imlkat(' tltat tit('r(' arc at I('ast three filII g('I1­
eratiolls p('r year for hotll species ill K(,lItll('ky. 
I'rdirllinary field stll<ii('s ill alfalfa near Lexingtoll 
arc ('ollsistellt with tllesp estilllales (Bramall alI(I 
Y(·argall. IInpllhlish(·d data). 

I'erkills alii I Watson (H172) sludied the devel­
oplllent of N, allerna(lIs al 28°(; with a 15 It pho­
t"pltas(' alld 59% HI I. AI tltal tClllperalure N. al­
(('malus SP('lIt 6.5 da~'s ill the egg ~iag{' alld 
r('qllin'(1 all averagc or 16.1 days to cOlilplete 
IIpllplml d('velOPIII('IIt. Survival during the egg 
stage was approximately 79%. Ilormelmll ('\ al. 
(1976) obs('fvcd an average lIympltal duratioll for 
1'. capsl/orl/l/s (Gerlllar) of 18.0 days (males) and 
22.4 days (f('llIales) at "('\\\,{'CII 26 and 28OC. 60 
and 70% lUI with a 15 II plmtopltase. Incllbatioll 
of the egg required all average of 7.6 days. witll 
78% survivorship. The llV{'rage rate or dcvel,)p­
II1Cllt of N. americo/erus ({'gg. 7.3 days; nymph, 
16.8 days; 27°(;) 111("rpfore appears similar to that 
of N. allerrwills and T. cal'sf/ormls. Nabis rosel­
Ilellllis. how('v('f reqnir('d IOllgC'f to mature «'gg. 
to.1 days; nymph. 2.1.0 dars; 27°C) than did N. 
fllll('ricn/alu (Tabl(' I). ami likewise appears to 
r('qnir(' a long('r d('velopIIlPlital period than N. af­
(rrna/lls (II T. capsl/ormis. Nabis roseipe/mis had 
slighlly lower mortality at 15 and 18"<:. and IlIIleh 
Irighpr fIlortality at 31°(;. tlmll did N. amerlco­
/eTfls (1'alll(" 1); also, ~J{iOC prov('d more ddrilll{,l1­
tal to eggs of N. ros(';,1(,1111/5 Ihall 10 those or N. 
alll('rir.o/('m.~. Th('se ohs('rvalions snggest lilat N. 
alllrrica/{'m.~ is best mlapt('d 10 a slightly warliler 
rallge of temperatures than that for N. ro,~('il'ell­
/li.~. 

Tile implications or diHer(,lIces ill survival ami 
developm('ntal rates of N. amerlco/erus and N. 
roseil'ellllis at certain telllperatllfcs are 1I0t rlilly 
IIlIderstood. \Ve have observed that both species 
will oviposit ill alfalfa fidds I1car Lexillgton, Ky., 
a5 carly as the first w('ek or I\-lardl. Allllits of the 
final. (lv('rwillicring g(,ll<'ratioli of N. america/crus 
Illatllfe slightly earlier in the fall than do tllOse of 
N. rosefl'cllllis (BrallIali ami Yeargan. 1111[lllb­
lished data). The apparcnt a,iaptatioll of N, rosei­

1'(,!IIlis to ('ooler 1(,lIIp('ralllres may facilitale the 
('('111 pici ion of the fj lIal g(,lIpra lion of the sp('cips 
limier alllllll1l1 conditions each year. Aitemalively, 
diff.. rellc('s ill adaptation to temperature llIay re­
Ilee\ I)('havioral s('gr('galion of tlt{' two sp('ci('s 
alllollg lIlierohabitals «,.g., relativelr ('xposcd ver­
sm shad(·d si\(');). I lards (1928) snggested that N. 
1'(,1s('ilICJII,is adults pr('f('r lIIore shady sitllations 
thall does N. amerieo/ems (= N. /erus). Differ­
(,1I('es ill dllfalioll or deveiopllIellt ilia), also serv(' 
to separal<' th(' two spet'i('s ill tillle. thus reducing 
p'lkntial ('0111 petition. 
- The data reporll'd here arc useflll for predicting 
Ih(' pll('lIology of Illese COlll1l1011 predators as a 
hllldioll of t(,111 peral lire. This is all illlportant as­
lwei of efforts to ddermillc tlll"ir impact Oil pest 
pnpubtiollS. "ec3l1.~e it allows olle to dt'lerlllille lire 
dq~ree or s('asolml sYllchrOlIY with 1'0t(,lIlial prey 
populations. 
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