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INTRODUCTION 

Four species of cereal aphids, Macrosiphum avenae (Fab.), 

Rhopalosiphum padi (L.), Schizaphis graminum (Rondani), and 

Rhopalosiphum maidis (Fitch), occurring in South Dakota are dis

tributed throughout the small grain growing areas of North America. 

They colonize on both spring a�d winter grains and are important as 

plant pests and disease vectors. 

The objectives of this study were to investigate responses of 

apterous cereal aphids to light intensity and color, and to detennine 

their specific light and color preferences. 

Analyses of responses to light and color may have considerable 

practical importance in explaining host plant selection, in aphid 

trapping and collecting, and in aphid rearing techniques. 
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REVIEW OF LITERATURE 

Most previous studies of color and light responses of homopterous 

insects showed that either color or light intensity was the primary 

factor influencing attraction to surfaces. 

Kring (1966) demonstrated that yellow-sensitive aphids Brevicoryne 

brassicae (L. ) and Myzus persicae (Sulzer) initially alighted in 

greatest numbers on white fluorescent_lamps and, when exhausted, 

alighted on yellow cards. Kring (1967), on the basis of the results 

of color and light intensity studies, credited attraction to color 

vision of the aphids. Cartier (1966) noted that the potato aphid, 

Macrosiphum euphorbiae (Thomas), and the pea aphid, Acyrthosiphon 

differences in wave lengtl1s ( c.:olo.r) dnu 

not to the available radiant energy (light intensity). Pospisil 

(1963) found that the alates of _t!. persicae were attracted to yellow 

and green light much more than to light of other colors, and that 

they maintained this reaction throughout their life span. Cartier 

and Auclair (1964) found that�- pisum, confined on chem�cally defined 

diets backlighted blue or white, survived only a few days, whereas 

they lived longer and grew more rapidly on the diet when backlighted 

orange or yellow. 

Moore (19�7) found that M. persicae was attracted to potato 

plants sprayed with Bordeaux misture due to the increased intensity 

of light reflected from sprayed surfaces. He claimed that this 

proved that light intensity was the primary factor involved in 

attracting aphids. He also found that.infestations of B� brassicae 
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could be reduced by dyeing the insecticide dust black, thereby reducing 

the amount of reflected light •. Johnson, et al. (1967) demonstrated 

that aluminum foil and white polyethylene strips placed between rows 

of gladiolus plants were highly successful in repelling aphids due 

to the reflected light (light intensity). 

Other previous investigators merely reported their observations 

and gave no indication of color or light intensity preferences. Cody 

{1941) found _that�- pisum preferred dark� green-colored, garden peas 

over light, yellow-green-colored varieties. Kennedy, et al. (1961) 

observed alighting by�- brassicae and�- persicae in the field 

occurred preferentially on leaves reflecting a greater proportion 

of long-wave energy (yellow range) regardless of the host status of 

the plant for each aphid. Mliller (1964) observed that yellow and 

yellow-green varieties of lettuce attracted greater numbers of aphids 

than did whitish-green and reddish-brown varieties. · Moericke (1952) 

demonstrated that, in nature, winged forms of certain species of 

potato aphids were attracted to yellow surfaces. Wilde (1961), using 

sticky board traps of various colors, demonstrated that a majority 

of the psyllids, aphids, and leafhoppers he observed, selected yellow 

over white. Kelsheimer (1932) demonstrated that leafhoppers were 

attracted to colored electric light bulbs in the following order: 

ivory, green, brown, buff, red, and blue. He further stated that 

the bulbs were not corrected for light intensity, but that light 

intensity was a factor. 

These studies were inadequate in several ways. In most cases 
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there were no accurate measurements of spectral transmission or light 

intensity. No attempt was made to staridardize light intensity with 

color. In addition, statistical analysis of data was frequently lack

ing. In this study attempts were made to evaluate the influence of 

light intensity and color on the responses of cereal aphids under con

trolled environmental conditions. 

4 



MATERIALS AND METHODS 

The four species of cereal aphids used in this study were the 

English grain aphid, Macrosiphum avenae (Fab.), the oat bird-cherry 

aphid, Rhopalosiphum padi (L.), the greenbug, Schizaphis graminum 

(Rondani), and the corn leaf aphid, Rhopalosiphum maidis (Fitch). 

Aphid colonies were maintained on barley CI 666 in the greenhouse. 

Only active adult apterae from the stock colonies were counted into 

the cages. All tests were run in Percival or Sherer controlled 

environment chambers operating from 2O° C to 27° C, and with a photo

period of 16 hours of light (3,000 Ft-c supplied by fluorescent and 

incandescent bulbs). 

The complex synthetic diet used in this investigation was based 

on the nutritional studies of Mittler and Dadd (1962, 1963b, 1965b, 

1965c); and on the diet formulated by Auclair and Cartier (1963) for 

the pea aphid,�· pisum, modified for use with cereal aphids by 

Kieckhefer and Derr (1967) (Table I). The Parafilm@(Marathon Corp.) 

feeding sache�s used herein were based on the methods and procedures 

of Mittler and Dadd (1963a, 1964, 1965a). The diet-containing sachets 

were changed daily to enhance survival and reproduction. 

KODAK®wratten photographic filters provided light intensity and 

color gradients. The Wratten filters used were selected to represent 

discreet fractions of the visible spectrum and to be relatively stable 

under continuous exposure to light. In order to provide varying light 

intensities, various densities of Wratten filter No. 96 were used. 

The various densities of Wratten filter ·No. 96 transmitted different 

5 
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percentages of light, bGt spectral transmission was identical at all 

densities (Fig. 1). Percent transmision of light by neutral density 

filters was as follows: 0. 10 standard density filter, 80% transmission; 

0.60 density, 25%; 1.00 density, 10%; and 3.00 density, 0.10%. To 

provide color gradients, KODAK filter number 15 (ye�low), 26 (red), 

.29 (red), 49B (blue), and 53 (green) were used. Fig. l shows their 

spectral transmission. The colored filters transmitted varying per

centages of .light (tungsten light; color temperature 2854K) as follows: 

No. 15, 91.1%; No. 26, 19.1%; No. 29, 11. 0%; No. 49B, 0.11% and 

No. 53, 8.1%. Other descriptive statistics about these Wratten fil

ters are given by KODAK (1965). Spectrophotometric tests comparing 

new and used filters showed no deterioration of filters after a month t s 

exposure to light. 

This study was conducted in i..vJO phases: a performance phase, and 

a preference phase. In the performance phase, the aphids were con

fined under one neutral density or one color filter and their survival 

and reproduction observed. The performance phase was run with three 

sets of filters: neutral density, similarly colored and distinctly 

colored. In the preference phase, the aphids were allowed to feed 

under a neutral density or color filter of their choice, and their 

survival and reproduction observed. 

I. Performance Studies 

Cages for confining aphids were constructed by cutting cellulose 

nitrate tubing (2 cm in diameter) into 2 cm lengths. The bottom end 

of these lengths of t�bing was closed with No. 8 8  silk bolting cloth 
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glued to the wall of the tubing wit� an acetone-cellulose nitrate solu

tion. The tops of the cages ,vere closed with a Parafilm sachet con

taining the synthetic diet solution. Sachets were formed by stretching 

a Parafilm membrane (to about 1/10 its original thickness) over the top 

of the tube, placing a 0. 05 ml drop of diet solution on the taut mem

brane, and covering with another tautly stretched Parafilm membrane. 

Twenty aphids were placed in each cage, and five such cages (rep

resenting replicates) were placed in al�minum foil-covered plastic 

dishes 9. 5 cm in diameter x 3. 5 cm in height. The aluminum foil 

reflected all side light so that only filtered light fell upon the 

confined aphids. Moist filter paper was used in the bottom of these 

dishes to increase humidity. Wratten filters were mounted against the 

inner top of a standard petri dish cover which covered the entire test 

chamber assembly (Fig. 2). A standard petri dish cover without a 

filter served as the control. 

Daily tabulations over a 2 to 10 day period were made of the 

nymphs and of the number of aphids surviving from the original comple

ment placed in each cage. Since difficulties were experienced in 

distinguishing bet.ween living and dead aphids on the floor of the 

cages, only individuals clinging to the Parafilm membrane or moving 

on the walls of the cages were tallied. 

II. Preference Studies 

The second phase of this study was similar to the first phase, 

except that the aphids were not confined to one filter. They were 

free to go to the filter of the{r choice to feed, resulting in aphid 
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light or color preference. 

The preference chambers were built by covering a cylindrical half

pint waxed container (9. 5 cm in diameter x 5 cm in height) with a 

plastic petri dish cover in which four holes had been drilled to 

receive 2 cm x 2 cm plastic tubing. This tubing was glued flush with 

the inner surface of the petri dish cover so that the aphids could move 

freely from turret to turret without �ncountering obstacles. Turrets 

were covered at the top with Parafilm feeding sachets containing the 

synthetic diet. The entire top of the assembly was covered with a 

glass petri dish cover divided into quadrants by the four different 

Wratten filters mounted against the inner top and aligned with the 

feeding turrets. Cardboard partitions excluded light from the ad,jacent 

quadrant (Fig. 3). 

The same Wratten neutral density filter No. 96 used in the re

sponse studies was used in this study. The colored Wratten filters 

used in this study were the same as were used in the response studies 

with the exception of red filter No. 26 which was not used. 

To distinguish between the influence of varying light intensities, 

tests were run with the four neutral density filters. Spectral pref

erences were determined by testing with the four colored filters. To 

distinguish between the influence of varying spectra and varying light 

intensity on aphid preference, tests of aphid survival and reproduction 

were run with a colored filter and three neutral density filters. Each 

of the four colors was placed singly with three neutral density filters. 

The three neutral density filters selected bracketed the color being 
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tested; that is, they allowed greater, less, and approximately the 

same light transmission as the color. 

There were four preference chambers for each species, with 100 

aphids placed in each chamber. Daily tabulations over a 2 to 5 day 

period were made of the nymphs and of the number of aphids surviving 

from the original complement placed in each chamber. Only individuals 

clinging to the Parafilm membrane or moving on the walls of the turrets 

were tallied. 

The data obtained in these studies were statistically analyzed by 

the use of analysis of variance. The means were compared using 

Duncan's New Multiple Range test (Steel and Torrie, 1960). 

J 
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RESULTS AND DISCUSSIONS 

!1 Performance Studies 

The neutral density Wratten filters transmitted varying percent

ages of light within the visible spectrum (Fig. l); however, varia

tions in performance of cereal aphids confined under them were not 

readily distinguishable. Better survival and higher reproduction 

under the higher intensity filters were generally observed, although 

only a few responses of statistical significance were noted. 

13 

The adult apterae of the English grain aphid survived longer 

under the highest intensity filters, whereas reproduction was better 

under the lowest intensity filter (Table IV A). The survival of the 

oat bird-cherry aphid was similar under all filters. The reproduc

tion of this species under these filters was so poor that no con

clusions could be drawn (Table IV B). Both survival and reproduction 

of the greenbug were much greater under the highest intensity filter 

(Table IV C). The survival of the corn leaf aphid was significantly 

higher under the highest intensity filter at the beginning of the test, 

but no later trends were observed. Reproduction was best- under the 

0.60 filter, but was without statistical significance (Table IV D). 

Colored Wratten filters transmitted only discreet fractions of 

the visible spectrum (Fig. 1), and variations in performance of cereal 

aphids confined under them were readily distinguishable. Differences 

in survival and reproduction by several species of aphids were recorded 

when they were confined under Wratten filters transmitting only 

slightly different spectra. Survival of·the oat bird-cherry aphid was 
2 4 9 O 8 G OUTH DA.KOT STAT,E U1 .1. rry· LI y 
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significantly greater (0.01 level)(Table II B) and survival and repro

duction of the English grain aphid was superior (Table II A) under 

filter No. 26 ivhen compared with filter No. 29. Survival and repro

duction of greenbugs and corn leaf aphids were similar under the two 

filters (Tables II C and II D). 

Day to day survival of the English grain aphid under colored 

wratten filters was significantly higher under yellow, than under 

gre_en, red and the control which were similar, follo,-ved by blue. 

Reproduction was significantly higher under the yellow filter, with 

the other colors statistically indistinguishable (Table III A). Oat 

bird-cherry aphid survival was significantly greater under green, 

followed by yello\-v, red, control, and blue respectively. Reproduction 

of this species was similar under all of the colors (Table III B). 

Both the survival and reproduction of the greenbug was superior under 

yellow, with green, red, blue, and the control being statistically 

indistinguishable (Table III C). The survival of the corn leaf aphid 

was significantly higher under yellow, followed by green and red which 

were similar, and blue and the control which were also statistically 

indistinguishable. Reproduction was highest under yellow, followed 

by green, red, blue, and control which were all statistically indis

tinguishable (Table III D). 

II. Preference Studies 

Although variation in aphid perfonnance when confined under neutral 

density Wratten filters was frequently lacking, intensity preferences 

or trends favoring the highest intensity.neutral density filter were 
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shown by all four species of cereal.aphids tested. A trend toward the 

highest intensity neutral density filter (0. 10 standard density) was 

observed with the apterae of the English grain aphid. The nymphs also 

chose the highest intensity filter (0.01 level). The other three fil

ters were statistically indistinguishable (0. 05 level or 0.01 level) 

(Table VI A). Daily tabulations showed that the adult apterae of the 

oat bird-cherry aphid preferred (0.05 level or 0. 01 level) the highest 

intensity filter during each day of the test. The other three filters 

were statistically indistinguishable (0. 05 level or 0.01 level) except 

at 120 hours. The oat bird-cherry aphid nymphs also chose (0. 01 level) 

the highest intensity filter. The other filters were statistically 

indistinguishable ( Table VI B). The greenbug apterae preferred ( 0. 05 

level or 0.01 level) the highest intensity filter during each day of 

the test. The greenbug nymphs did not show any preferences until the 

72 hour £eading; from that time on they preferred (0.01 level) the 

highest intensity filter (Table VI C). Both the apterae and nymphs of 

the corn leaf aphid exhibited trends, with some statistical signifi

cance, in preferring the highest intensity filter, but the results 

were not as well defined as with the three other species (Table VI D). 

Well defined color preferences were shown by all species of the 

cereal aphids tested. In every case, yellow or green were the pre

ferred colors, with red and blue being less desirable. The adult 

apterae and nymphs of both the English grain aphid and the greenbug 

chose yellow (0.05 level or 0.01 level) followed �y green, red, and 

blue (Table IV A and IV C). The adult .a·pterae and_ nymphs of the oat 



bird-cherry aphid preferred green (0 . 05 level or 0.01  level) over 

yellow, red, and blue (Tab le V B). The adult apterae of the corn 

leaf aphid chose yellow (0. 05 level or O. 0 1  level), ,-vhile the nymphs 

preferred green (0.05 level or 0. 01 level) (Table V D) .  

Well defined preferences or trends favoring the various spectra 

over the various intensities were shown by all four cereal aphid 

species tested. Responses favoring yellow or green over the compar

able neutral density filters were readily distinguishable in all 

cases. Responses ·with red and blue and the comparable neutral den

sity filters were not well defined, but trends favoring the colors 

were noted. The English grain aphid apterae preferred (0. 05 level 

or 0.01 level) green over any of the neutral density filters. The 

nymphs also preferred green to any neutral density filter during 

the first 48 hours. No significance was shown after that , but a 

trend toward green h1as still evident (Table VII A- 1) . Both the 

English grain aphid apterae and nymphs preferred yellow (0. 05  level 

16  

or 0. 01 level) over any of the neutral density filters (Table VII A- 2) . 

Although the preference for red was not significantly greater than 

for the neutral density filters, a definite trend toward red was 

observed with the apterae, and to a lesser extent ,vi th the nymphs 

although reproduction was quite limited (Table VII A-3). The English 

grain aphid apterae exhibited no significant preference for blue or 

any of the neutral density filters, nor was any trend observed. 

Survival was poor, and the test was concluded after 72 hours . Re

production was so poor under this serie� of filters that no comparisons 



could be made (Table VII A-4). 

Both the apterae and nymphs of the oat bird-cherry aphid showed 

a highly significant preference for green over any of the neutral 

density filters (Table VII B-1). Both the apterae and nymphs pre

ferred yellow over any of the neutral density filters for the first 

7 2  hours of the testing cycle . .  A trend toward yellow was observed 

at 96 hours and at 120 hours, but without statistical significance 

(Table VII B-2) . The apterous oat bird-cherry aphids showed a highly 

significant preference to red only at 48 hours. Although no further 

preference ,vas shown, a trend to,vard red was evident. The nymphs 

exhibited no significant preference toward red or any of the neutral 

density filters. Only a slight trend toward red was observed , and 

this was not consistent throughout the 120 hour testing period (Table 

VII B-3). The apterous oat bird-cherry aphids preferred blue and the 

4. 00 neutral density filter at 48 hours. Blue was preferred at 72  

hours. No other preference was shown, and no definite trend was 

evident. The nymphs exhibited a significant preference toward blue 

only at 72  hours . No trend was observed during the remainder of the 

testing cycle (Table VII B-4) . 

17  

Both the apterae and nymphs of the greenbug oven1helmingly pre

ferred green (0.01 level ), during each day of the test, over any of 

the neutral density filters. The neutral density filters were statis

tically indistinguishable (Table VII C-1). The apterae of the green

bug showed a marked preference for yellow (0.01 and 0. 05 level) over 

any of the neutral density filters which were statistically 



indistinguishable. The . nymphs also preferred yellow over any of the 

neutral density filters. In  both cases statistical significance was 

noted during the first 96 hours of the test (Table VII C-2). A 

definite trend toward red with some significance (0. 05 level and 

0.01 level) was observed ,>Jith the apterous greenbugs. The nymphs 

-exhibited this same trend, but _ to a lesser degree ( Table VII C-3). 

Both the apterae and nymphs of the greenbug showed a statistical 

preference for blue at 24 hours and 7 2  hours. No other trends were 

observed in either case (Table VII C-4). 

The apterae and nymphs of the corn leaf aphid clearly demon

strated a preference (0.01 level) for green over any of the neutral 

density filters (Table VII D-1). Yellow was preferred (0. 05 level) 

over any of the neutral density filters after 24, 7 2, and 120 hours 

by the corn leaf aphid apterae. Readings at 48 and 96 hours showed 

18 

a trend toward yellow, but without significance. The nymphs exhibited 

a significant preference to yellow over the neutral density filters 

for the first 48 hours. From 7 2  to 120 hours a trend toward yellow 

was indicated, but no significance was shown (Table VII D-2). The 

corn leaf aphid apterae showed a significant preference for red only 

at 72 hours. All other readings showed a definite trend toward red, 

but without significance. The nymphs seemed to prefer the 0. 60 

neutral density filter with red being a close second, although no 

statistical signifi cance was shown  during the entire 120 hour testing 

period (Table VII D-3). The corn leaf aphid apter�e showed a signifi

cant preference for blue only at 7 2  hour�. All other testing periods -



s howed a trend towa rd biue even though no significance was shown. 

Al though reproduction ,vas  poor, the nymphs did show e qually signifi

cant prefe rence for blue and the 1.00 neutral density filter , but 

only at the 9 6  hour reading. Other testing periods showed a trend 

toN ard blue and the 1 .  00 neutral density filter, but without signifi

cance. This test was concluded after 96 hours due to poor survival 

(Table VI I D- 4). 

19 



CONCLUSIONS 

Within the limitations of these studies , color was found to be 

the primary factor involved in influencing attraction to surfaces 

with the apterae and nymphs of the English grain aphid, the oat 

bird-cherry aphid, the greenbug, and the corn leaf aphid. 

Color attraction was particularly evident within the green

yellow wavelength range (510rnµ-620mµ, was the overlapping range of 

the filters used in these studies). Color attraction was nearly 

non-existant at the red wavelength range (626mµ,-750rrµ) and at the 

.blue wavelength range ( 435mµ-490mµ). 

The findings of these studies indicated that light intensity 

played a secondary role in influencing attraction with these four 

species of cereal aphids. 

20 



REFERENCES CITED 

Auclair, J. L . ,  and J. J .  Cartier. 196 3 .  Pea Aphid : rearing on a 

chemically defined diet .  Science 142(3595) :  1068 -1069.  

Cartier, J.  J . , and Auclair, J .  L .  196 4. Pea aphid behavior : 

21 

colour pre ference on a chemical diet . Can . Ent. 96 (9) :  1240-1243 . 

Cartier, J. J .  196 6. Aphid response to colors in artificial rear

ings . Bull . Ent. Soc . Amer. 12(4) :  37 8 -380 . 

Cody, c . E. 1941 . Color preference of the pea aphid in western 

Oregon. J .  Econ . Ent . 34(4) :  5 8 4 . 

Eastman Kodak Co . 1965 . Kodak Wratten Filters for Scientific and 

Technical use . 7 7p .  

Johnson, George v . , Arthur Bing , and Floyd Smith . 1967 .  Reflective 

surfaces used to repel dispersing aphids and reduce spread of 

aphid borne cucumber mosaic virus in  gladiolus plantings. J . 

Econ. Ent . 60(1) : 16-1 8 . 

Kelsheimer, E .  G. 1932 . Leafhopper response to colored lights. 

Ohio J .  Sci. 32 : 85- 9 4. 

Kieckhefer, R. w. , and R. f .  Derr . 1967 . Rearing three species of 

cereal aphids on artificial diets . J. Econ . Ent . 6 0 (3) : 663-665. 

Kennedy, J .  s . ,  c . O .  Booth, and w .  J .  S .  Kershav.1 • 1961. Host 

findings by aphids in the field . III . Visual attraction . Ann . 

Appl . Biol. 49 : 1-21 . 

Kring, J. B.  1966 . An aphid flight chamber, construction and 

operation . J .  Econ. Ent . 59 (6) :  1518-1519 . 



1967. Alighting of aphids on colored cards in a 

flight chamber . J. Econ. Ent . 60 (5): 1207-1210. 

Mittler , T. E., and R. H. Dadd. 196 2. Arti fi cial feeding and 

rearing of the aphi d  _t1yzus persicae (Sulzer ) ,  on a completely 

defined synthetic diet . Nature 195 : 404. 

1963a. Studies on the artificial feeding of the aphid 

Myzus persicae (Sulzer). I. Relative uptake of water and 

sucrose solutions . J. Inse ct Physiol . 9 (5 ) :  6 23-645 . 

196 3b. Studies on the artificial feeding of the aphid 

Myzus persicae ( Sulzer) . .  II . Relative survival, development, 

and larviposition on different diets. J. Insect Physiol. 

9(5) :  7 41-757 . 

2 2  

1964 . An improved method for feeding aphids on artificial 

diets . Ann . Ent. Soc. Amer. 57(1): 139-140. 

1965a. Assimilation by apterous adult Myzus persicae 

(Sulzer)  maintained on a synthetic diet. Ann. Ent. Soc. Amer. 

5 8 ( 2) : 3 96-401. 

1965b. Studies on the artificial feeding of the aphid 

Myzus persicae (Sulzer) III. Some major nutritional require

ments. J. Insect Physiol . 11 (6): 717-743. 

1965 c. Difference in the probing response of Myzus 

persi cae (Sulzer )  elicted by different feeding solutions 

behind a parafilm membrane. Ent. Exp. & Appl. 8 :  10 7 -122. 



23 

Moeri cke , v .  195 2 .  Farben als landereize fur geflugelte blattlause 

(Aphidoidea) . Summary in English � Zeitsch. Naturf. 7 :  304-309. 

Moore, J. B. 1937. Reactions of aphids to colored inse cticides. 

J. Econ. Ent. 30 : 3 0 5-309. 

Mliller, J. J. 19 6 4. Uber die anflugdichte van aphider auf farbige 

salatpflanzen. Summary in English . Ent . Exp. & Appl. 7 :  8 5 -10 4. 

Pcispisil, J. 196 3. Orientation of Myzus persicae (Sulzer) to light. 

Aeta Soc . ent. Gsl. (1-2): 9 4-98. 

Steel , Robert G .  D .  and James H. Torrie. 1960. Principles and 

Procedures of Statistics . with Special Reference to the 

Biological Sciences . New York: McGraw-Hill Book Co. 48lp. 

Wilde, w. H .  A. 1961. A note on colour preference of some Homoptera 

and Thysanoptera in  British Columbia. Can. Ent. 94( 1) : 107. 



24  

APPENDIX 



TABLE I 

Constituents of Artificial Diet 

alanine 
arginine 
aspa ragi ne 
aspa rti c acid  
cys te ine 
cys tine 
-gamma ami no butyri c a c i d  
glutami c a c i d  
glutamine 
glyci ne 
his tidine 
i soleucine 
leucine 
lysi ne- HCl 
methionine 
phenylalanine 
praline 
serine 
threoni ne 
tl'_vfJ tu  !_!1 ld I J t:!  

tyros i ne 
val ine 

sucrose  
chole ste ro l  
as corb i c  a cid  
biotin  
calcium panto thenate 
choline chloride 
fol i c  acid  
iso- i nosi  tol 
ni cotini c a c i d  
para- aminobenzoic  a c i d  
pyri doxine- HCl 
ribo flavin  
thiamine- HCl 
B1 2  
DL- carni ti ne 
lipo i c acid  
RNA 

( mg per 100 ml ) 

salt mix # 2  
potassium phosphate ( K3P04 ) 
magne sium chlo ride ( Mg Cl 2 6 H20 ) 

25 

50 . 00 
200 . 00 
150 . 00 
50 . 00 
25 . 00 

2 . 50 
0 . 01 

100 . 00 
300 . 00 

10 . 0 0 
100 . 00 
100 . 0 0 
100 . 00 
100 . 00 

50 . 00 
50 . 00 
50 . 00 
50 . 00 

100 . 00 
50 . 00 
10 . 00 

100 . 00 

20 , 00 0 . 00 
* 

10 . 0 0 
0 .  20 
2 . 50 

20 : 00 
0 . 50 

25 . 00 
5 . 00 
5 . 00 
1 . 50 
2 . 50 
1 . 50 
0 .  20 

10 . 00 
2 . 00 

50 . 00 
2 . 50 

6 2 .  00  
25 . 00 

* chole ste rol was  a dded  by dissolvi ng 
,vate r 

the diet in chole s te ro l- saturated 



Table II  A. -Responses of English grain aphids confi ned under two similarly colored Wratten filters. 

Hrs elapsed after Color of Wratte n Filter ll C: .  • f .  3/  u igni- icance -
start of test 

Red- 26 ]:_/ 2 / Green Red- 29 -1 Blue Control 

Survival of Adu !�terae 

24 17. 6+0. 8 14. 4+ 1. 8 16. 2+0. 6 17. 6 +0. 8 16. 6+0.5 - -

48 15 . 4+1. 2 12. 4+1. 3 15. 6+0.3 16. 4+0 . 4  15 . 4+1. 1 - -

7 2  16. 4+0.9 11. 2+1. 5 14. 4+0.5 15. 8+0. 9 14. 8+1.5 - - -

96  15. 6+1. 0  11. 2+1. 9  13. 6 +0. 4 14. 0+0.7 12. 4+1. 5 -
120 15. 0+1.3 11. 8+1. 8 11.6+0. 5 13. 4+0. 7 11. 6+2.0 

- - - -

144 14. 6+0. 7a  11. 2+1. 7a  12. 4+0. 2a 14. 4+0. 7 a  11 . 4+2 .  2a i< - -

168 13. 2+ 1. 0 10. 6+1. 5  12. O+O. 5 12.0+0. 5 10. 6+2. 0 - - - - -

19 2 14. 6+1. l  10. 8+1. 6  11. 2+0 . 5  10.0+0. 7 10. 2+ 2. 3 - - -

216 14. 8+1. la 10. 2+1.6b 11. o+o. 3b 6 .O+l. Oc 8.4+1. 5bc ;'( '"-;': - - - - -

240 13 . o+ L 2a 10. 2+1. Sab 9. 4+0. 9b 4. 2+0. 7c 5. 8+0. 9c ** 

tv 
0\ 



Table I I  A Continued 

Hrs elapsed after 
start of test 

Red-26 Jj 

24 0. 2+0. 2 

48 0.6+0.4 -

7 2  0. 2+0. 2 -
96 0. 4+0. 2 -

120 2. 4+0. 5 -

144 2.8+0. 6 -
16 8 4. 8+1. 0 

192 5. 6+1. 2 -

216 6. 8+1. 2a 

240 7 .  8+ 1. 2a 

Color of Wratten Filter 1/ 

Green 2 1  Red-29 -1 Blue 

No. of Nymphs Depcs ited 

0. 2+0. 2 0.6+0. 4 1. 6+0.8 - - -

1. 0+0. 6 1 .  4+0. 9 1.6+0. 2 - - -

1. 2+0 .6 1. 6+0. 8 1 .  o+o. 3 - - -
1. 4+0.6 1. 6+0. 8 2. 4+0. 5 - - -

1. 6+0 .7 3. 0+0. 7 2. 6+0. 7 - - -

1.8 +0. 8 2. 8+1. 0 2.4+0.8 - - -

2. 6+1. 2 2. 6+1. 0 2. 8+1. 0 - - -
2. 8+1. 2 2 . 6 +1.3 2. 8 +0. 8 - - -

3 . 0+l. 3b 2. 8+1. 6b l. 8+0. 8b - - -

3.  4+1.6b 3. 0+1.0b 1. 2+0 . Sb 

Control 

1. 2+0 .4 

0. 4+0. 2 -

0 . 8+0. 4 -
2. 8 +0. 4 -

3. 2+ 1. 0 

2.4+0. 9 

3.  2+1. 1 -
2.8+0. 9 -

1. 8 +0. 9b -
1. 6+0 . 7b 

Q . . f . 3 /  uigni icance -

·k 

-;'( ";'( 

1/ Means + standard deviations are for 5 replicates; 20 aphids per replicate. Means with a, b, 
or c in common-are not significantly d ifferent ( 5%) when compared by Duncan t s  new multiple range test. 

2/ Filter numbers refer to those assigned by Eastman Kodak Co. ( 196 5). Spectral transmission of 
filters 26 and 29 differ as  shown in Fig. 1. 

�/ 1� F value significant at 5% leve l; 'id: at the 1% level. 
l'v 
-....J 



Table I I  B. -Re sponses  of oat bird-cherry aphids confined under two similarly colored Wratten filters. 

Hrs elapsed after 
start of test 

Red-26 J/ 

24 14. 8 +0. 6a -

48 7 .  2+1 . 6a 

7 2  8. 8+2. la 

9 6  7.  2+  1. 6a  -
120 5 . 4+1. 3a -
144 4. 6+1. 0a -
168 3. 4+4.Sa 

19 2 2 .  4+1. 3a 

216 l. 8+1. 7a -

240 l . 4+1 . 3a 

Color of Wratten Filter 1/ 
Green Red-29 1/ Blue 

Survival of Adult A2terae 

8 . 4+0. 7b 7 . 8 +1. 6b 7.  4+0 . 7b - - -
6.6+1. 6a 3. 2+0. 7b 1. 8 +0. 7b - - --
4. 8 +0. 9b 1. 8+1. 0 c  1. 2+0 . 4c - -

4. 6 +1 . 0b 2. 2+ 1. �:be  l. 0+0. 3 c  - - -

4. 2+0. 9a 1. 6 +0. 9b O. 2+0. 2b - - -
4. 2+1 . 3a 1. O+O. 3b 0 b - -
2. 8+2. 7a 0. 4+0. 2b 0 b 

2. 4+2. 3a 0 b 0 b 

2 .  4+2. 3a 0 b 0 b -

l . 6 +1 . 3a 0 b 0 b 

Control 

9. 4+0. 7b -
1. 6+0. 9b -

0.8+0 . 2c -

O. 8 +0. 2c -

0 . .4+0. 3b -
O A+0.3b -
0. 4+0 . 3b 

0. 4+0. 3b 

0 b 

0 b 

S . ' f " 3/ 1gn1 1 cance -

--1: ,·: 

�': 

·l: --1: 

�•: ,·, 

,·:�·( 

.. , ... ., ... 

J .... L " "  

�'r: �'( 

·h ·l: 

t;,'� e.J: 

t0 
co 



Table I I  B Continued 

Hrs elapsed  after 
start of test 

Red-26 3/ 

24 0 

48 0. 2+0 . 2 -
72  2. 2+1. 8 -
96  1. 4+0.8b -

120 3.6+2. 0b -
144 4. 4+2. 2b -
168 3. 8+2 . 0ab -
192 3. 4+2 . 0b 

216 3. 8 +2 . 0b 

240 3. 8+1. 4ab 

Color of Wratten Filte r _V 

Green •) I Red-29 ..::: Blue 

No . of Nymphs DE:JJOsi ted 

1 . 4+0 . 8  0 . 4+0 " �3 0 -
1. 8+0. 9 0 .  4+0 A 0 - -

4. 4+3 . 2  0. 4+0 ,, 4 0.4+0. 4 - - -
7 . 4+3.la 0 . 6+0 ,, %  O .  2+0. 2b - - -

9. 0+3. S a  0 . 8+0 . 8b 0 b - -
8. 8+3. 3a  0 .  4+0. 4c 0 C - -
8. 6+3. S a  O .  4+0 . 4b 0 b - -
8 . 4+3 . 3a 0. 4+0 . 4b 0 b - -

8 . 2+3 . 4a O. 2+0 . 2b 0 b 

7.  4+2. 7 a 0 b 0 b 

Control 

0 

0 . 6+0. 4 -
0 . 2+0. 2 

o .  2+0 . 2b -

0..4+0 . 4b -
O A+0 . 4c -
O. 4+0 . 4b -
0 . 6+0 . 9b 

0. 6+0 . 9b -
O .  4+0 . 4b 

S .  · f ·  
3/ igni i cance -

.. k-i·, 

-;, 

�,, 

�•: 'I: 

-;'< ·l: 

�'-: "i'( 

17 Means + standard deviations are for 5 replicates ; 20 aphids per replicate . Means with a ,  b ,  
or c In common

-
are not significantly different (5%) when compared by Duncan r s  new multiple range test . 

2/ Filter numbers refer to those assigned by Eastman Kodak Co. ( 19 6 5 ) .  Spe ctral transmission of 
filters 26 and 29 differ as shown in Fig . l. 

'}_/ �·- F value significant at 5% level; 1- ·k at the 1% level. 
t...:i 
\0 



Table II c. -Responses of greenbugs confined under two similarly colored Wratten filters. 

Hrs elapsed after 
start of test 

Red-26 J:./ 

24 17 . 0+1. 4  -

48 15. 4+1.6 

7 2  15 . 0+1. 6 

96 14 .  2+1. 6 -
120 14. 0+l. 5 a  

144 14. 0+l.9a -

16 8 14. 0+l . 9a 

19 2 13. 6+1. 9 a  

216 10. 0+0.3a  

240 7. 0+0. 6a  

Color of  Wratten Filter 1/ 

Green ') / Red-29 ..::: Blue 

Survival of Adu:�� Apterae 

16 . 6 +0. 8 18.6 +0 . 9 14. 8 +0. 6 - -

14.8+0.9 16. 8 +0 .  <) 13. 4+0.8 -

13 . 0+0.6 14.0+L l  11. 6+0. 9 - - -

12. 2+1. 0 13. 2+2 . 0  11.0+1. 3 - - -

12. 0+0.9a  10. 8 +  1 .  5ab 8. 4+0 . 5 bc - - -

ll. 6+1. 3a  10. 8 +  1 .  :3a 6. 8 +0. 9b - - -
11. 4+1. la 10. 6 +1 . Sa 5. 2+0. 9b  

10. 4+1. 0a 10. 6 +1. la 4.0+0 . 8b -

8. 4+1. 4a 7. 4+ 1. Ja 3 . 4+0. 9b 

7 . 0+0. 5a 7.  2+ 2 .  la 3 . 4+0. 6b  

Control 

17 .O+l .  2 

12.2+1. 0 

10.2+0. 8 

8.4+0. 8 -
7 .;2+1. 0c -

6 � 8 +1. 0b -

5 . 6+1. 2b 

5.  4+ 1 .  3b 

4.0+l. 3 b  

2 . 4+1. 0b 

S .  .f .  3/ igni icance -

--I: ·/( 

··k .. l<: 

--;': •}: 

7< ·l: 

* -..'( 

�•: ·l: 

w 
0 



Table II C Continued 

Hrs elapsed after 
start of test 

Red-26 Jj 

24 5. 0+l. 5a -
48 28. 6+1. 4a 

7 2  50. 4+4. 4a 

96 7 8. 2+9. la 

120 9 7  . 6+10. 4a -

144 122. 2+11. 9a 

16 8 134. 6 +16. 0a  -
19 2 142. 8+15. 0a  

216 161. 6+13. 6a  -

240 117. 6+6. 9a  

Color of Wratten Filter ll 

Green 2/ Red-29 ·- Blue 

No. of N�hs Deposited 

5. 2+1. 7 a  l. 8 +0. 9 b  O. 2+0. 2b - - -

23 . 0+4. 8 a  24. 6+8 . S a  8.  2+ 2. 2b - ·- -

40. 8+6. 6 a  45. 8+13. 5a 18. 8 +3. 8b 

6 0. 2+12. 0a 6 7. 0+19 . 8a 27. 4+4. lb - - -

7 6. 0+9. 8 a  7 8.  2+ 18 . 2a 3 2. 0+6. Sb - - -

8 6. 2+9. 3a  100. 2+21. 9a 35. 8+7. 6b -

94. 8+12. Sb 95. 2+14. lb 35. 2+8 . Sc - - -
10 2. 2+11. 5b 104. 0+21. 2b 34. 4+8. 4c - -

106. 4+15. 3b 9 7. 4+16. 6b 3 9. 2+9. Sc - - -

109. 2+11. 4a 104. 2+ 20 . 0a 37. 6 +8. 8b 

Control 

0. 4+0 . 4b -

7.  2+2. lb -

15. 0+3.0b 

24.6 +4. lb -

30 . 2+4. Sb -

31. 8 +3. 9b -

35. 2+5. 5c -
37 . 6+5. 4c 

22. 6+4. 0c -

22. 6+1. 7b 

S .  ' f '  
3/ igni icance -

i': ·/-: 

;': 

-;'( i( 

�·( ,'( 

�·(�': 

--.', -;'( 

"i•c �•: 

•:c ·l-: 

-;': -,': 

-Jc ·k 

1/ Means + standard deviations are for 5 replicates; 20 aphids per replicate. Means with a ,  b ,  
or c common are not significantly different (5%) when compared by Duncan 1 s new multiple range te st. 

2/ Filter numbers refer to those as signed by East:nan Kodak Co. (1965 ) .  Spectral transmission of 
filters 26 and 29 differ as shown in Fig. 1. 

�/ * F value significant at 5% level; ** at the L% level. u, 
r-' 



Table I I  D.-Responses _ of corn leaf aphids confined under two s imi larly colored Wratte n filters. 

Hrs elapsed after 
start of test 

Red-26 Jj 

24 10.8+2.2 -

48 8 . 8+1. 9 

72 8.  2+ 1.5ab 

96 7 . 6 +1.0ab 

120 6.6+1.0ab -
144 5.8+0. 9a 

16 8 3.8+1.lab -

192 3.6+0. 9ab -

216 3.6+0. 9a 

240 3.4+0.8 a  

Color o f  WrattE: n Fi lter 1/ 

Green 2/ Red-2S'· - Blue 

Survival of Adult A2terae 

12. 6+2.2 14.0 -1<-l .  7 9. 4+1 . 8  - - -

11. 0+2. 7 11. 0+1 .4 7 .  2+1.7 - - -

10. 4+1.0a  9 .4+1. 8ab 5 .4+1.lab -

9.0+1.0a  8.6+1.9a 5.0+l.2ab - - -
8. 0+0. 8 a  7.6+1.8ab 4. 0+0.6b - - -

7.2+0.S a  6. 6+1 .6 a  3.0+1.0b - - -

6 . 0+3.2a 5.  4+ 1. 5a  2.2+0.9b - - -

5. 6+0.4a 5.0+1.Sa  1.6+0. Sb - - -

4. 6+0.9a 3.6+0. S a  1 .  2+0 .6b - - -

4. 6+0.9a 3.4+0. 8a  0.6+0.4b 

Control 

7 .6+1.6 -

5.2+0. 5 

4.2+0. 5b -

3 .  2+0 . 2b 

3 � 0+0.4b -
2.8+2 . 0b -

2. 2+0.6b -
1.4+0. 5b -

1. 0+0. 6b -

0. 8+0.6b 

S . · f . 
3/ 

i gni icance -

.,,: 

·l: ·-/,: 

·l� 

�': 

·l< ·k 

i:i: 

·l, 1'\ 

uJ 
tv 



Table II D Continued 

Hrs elapsed after 
start of test 

Red-26 Jj 

24 1 . 6+1.0b 

48 3 . 6+0.Sb -

7 2  6 .  4+1 . 8c -

96  8 .0+2.3bc -

120 9 . 0+2.6b -
144 9. 6+2.Sb -

168 10 . 2+2. 9b -

19 2 10.6+3.lb -
216 11 . 4+3 .Ob -

240 12 . 8+4 . 2b 

Color of Wrattcn Filter 1/ 

Green Red- 2� )  ]j Blue 

No. of Nymphs Deposited 

7.8+ 2.5a 1. 4+0 . 8b 0 . 4+0.4b - -

15.6+5 . 3a 6. 8+ J. . 2b 2. 0+ 1 .  6b - - -

26 .6+4.S a  11.2+2.Sb 3 . 2+2.8c - - -

35 . 6+7.4a 13. s+::, . 3b 3.4+2. 5c - - -
41.8+7 .0a 12 . 8 +3 .8b 3 . 2+2.lb - - -

48 . 0+7 . 2a 14. s+:: . . 9b 4. 4+2. 5b - - -

47.0+7 . 5a  13 . 0+2 .3b 2 . 4+1 . 0b - - -

44.8+8 . S a 13.0+ 2.Sb 1 . 6 +0 .6b - - -

3 8.0+3.0a 12.2+3.3b 1 . 6 +1 . lb - - -

3 2 . 2+7 . 5 a  9.6 +'.2 . 5b 1 .  2+0 . 8b 

Control 

0 1 

2.6+0 .9b -

5.2+0.9c -

5 . 8+1.0bc -

5.0+2 . lb -

6 ·. 0+0. 80 
-

4.2+1.5b -

1 . 8+1 . 0b 

0. 4+0. 2b -

0. 2+ 2. Ob 

S .  " f "  3/ igni icance -

--:, -;': 

·k-i( 

.. •4 ._•,,. 

....... .... _ 

�� �� 

.. , ... ..,_ 
I\ ( ,  

�': ··k 

"� * 
·/� ·l� 

''' * 

l/ Means ± standard deviations are for 5 replicates ; 20 aphids per replicate. Means with a ,  b ,  
or c in common are not significantly different (5%) when compared by Duncan 1 s new multiple range test. 

1/ Filter numbers refer to those assigned by Eas tman Kodak Co . (1965). S pectral transmission of 
filters 26 and 29 differ as shown in Fig . 1. 

l_/ ·k F value significant at 5% level; �·o -, at the 1% level . 
w 
i.;J 



Table I II  A. -Re sponse s  of English grain aphids confined under colored Wratten. filters. 

Hrs elapsed after Color of Wratte n Fi lter 1/ Significance Jj 
start of test 

Yellow Green Red Blue Control 

Survival of Adu lt A£terae 

48 17 .6+1. 0a 14. 2+ 1 .  8ab 15 . 2 ·-i'O. 9ab ll. 4+1. 4b 11. 4+1.Sb '";·,: - -

72  16. 2+1.3 10. 2+0. 8 12. 2+ 2 .1 9. 2+1. 6 11. 0+2.2 - - -

96 13 . 8+1. la 8. 6+1. 6b 8. 6 +2. 4b 6.4+1. 9b 8 .  4+ 1. lb �'-: 
-

120 13. 0+0. S a 7 . 6 +1. 6b 7. 0+ 2. 2b 4. 4+1. 5b 5 .6+1.lb t'( ";'( - - - - -
144 11. 2+0. 7 a  4. 4+1. 2bc 5.0+l. 7b 1.8 +0. 7c 5 .8+1.Sb -;'( ... /: - - -

16 8 10. 8+0.2a 3.8+1. 0bc 4.2+1. 6bc 1. 2+0. 6c 4. 4+ 1. 2b �': --k -

192 8. 6+0.8 a  2. 4+0. 8bc 3.6 +1. 9b 0. 2+0. lc 3 .6+1. lb *·;'i: - - -
216 6.8+0. 7 a  1. 2+0. 4bc 2.6+1. 6b 0 C 1. 4+0. 7b ..,'<-_'� -

240 5.6+0.7a 0.6+0. 7b 2.4+1 .Sb 0 b L 4+0. 7b •k -;': 

v:i 
� 



Table III A Continued 

Hrs elapsed after 
start of test 

Yellow 

48 5. 4+1. 2a 

7 2  9. 4+2. 6a -

9 6  14. 6+4.4a -
- 120 18.8+4. 9a -

144 23.4+6.6a 

16 8 22. 4+4. 9a 

192 23.6+4. 4a 

216 21.6+4. 8a 

240 23. 0+4.la 

Color of Wratten Filter 1/ 

Green Red Blue 

No. of Nymphs Depcs ited 

1. 4+0 .6b 1. 8+0. 6b 0. 8+0. lb -

1. 2+0 . le 4.4+1. 6bc l.4+1. 2c - - -

1. 6+0. 6 c  2. 2 +  1 .  3bc l. 4+1. 2c - - -

3. 6+1. 4b 4.6 +2.2b O. 6 +0. 4b - - -
8 . 4+1. 7b 2. 8 +1. 6b 0. 6 +0. 4b - - -

5. 6 +1.9b 2. 2+1. 3b 0. 2+0. lb - - -

3. 2+ 1. 2b 1. 4+1.0b 0. 2+0. lb - - -
1.6+1.0b 1. 4+0 . 6b 0. 2+0. lb -

o .  4+0. 2b 1. 6+1. 0b 0.2+0 . lb 

Control 

3 . O+l. lab -

7. 0 +0. 7 ab -

9.8 +1. 3c1b -

7 . 4+1.lb -

3. 0 +l. 5b -

3. 2+1. lb -

3.0+l.3b -
3. 8+1.6b 

3.  8+ 1. 9b 

S . . f .  
21 igni i cance -

.,_ 

-J,: -;': 

-;': 

--J: ·-:: 

-J: ,·: 

,·, �·: 
-;': * 

-,,� .. k 

·l( ·/( 

1/ Means ± standard deviations are for 5 replic ates ; 20 aphids per repli cate. Means with a ,  b ,  
or c in common are not significantly different ( 5%) when  compared by Duncan r s new multiple range te st. 

2/ ,., F value s ignificant at 5% level ;  ,h', at the 1% level. 

u.) 
CJ1 



Table III B . -Responses of oat bird-cherry aphids confi ned under colored Wratten filters. 

Hrs elapsed after 
start of test 

48 

7 2  

96 

1 20 

144 

48 

7 2  

96 

1 20 

144 

Yellow 

10. 2+1 . 1  

3. 8+1.0ab 

1. 6+0.6ab -

0 . 8 +0 . 3ab 

0. 6+0.l 

1 .  2+1 . 0  -
1. o+o . s -
1. 8 +0. 8 

1. 6+0. 7 -
1. 2+0 . 2 

Color of Wratten Filter 1:/ 

Green Red Blue 

Survival of Adl lt AEterae 

7. 2+1. 5 6 . 4+0.8 7 . 0+1. 1 - - -

5. 2+ 1 .  4a 2 . 4+Ci . 7ab 1. 4+0. Sb - - -

3. 2+1 . 0a 1 .  2+0 . 5 ab 0 b - -

1. 6+0 . 7 a  O .  6 +C'. 2b · o  b -
0 . 6 +0 . 3  0 .  2+(i. 2 0 -

No . of Nymphs Deposited 

0 .  8 +0. 8 0 . 2+0 . l 0 - -
1. 4+1. 0 0.6 +0 . 6 0 - -
1. 2+1. 0 0 . 6+0 . 6  0 - -

1. 2+0. 8 0. 8 +0 .  8 0 - -

0. 8 +0. 2 0.2+0 . l  0 

Control 

8 .  4+1 . 2 -

1 .  2+0 . 7b 

0 . 2+0 . lb -

0 ·b  

0 

0 .  8 +0. 4 -
0 . 6 +0 . 6  

0.6+0.9 -

0 

0 

S .  " f " 
2/ 

i gm. -i cance -

i
t

\ 

·k "';�: 

-},�•-

1/ Means + standard deviations are for 5 replica1�s ; 20 aphids per replicate. Means with a ,  b ,  
or c I n  common-are not significantly different (5%) when compared by Duncan r s  new multiple range test. 

]:_/ �·( F value significant at 5% level ;  �h'( at the :_% level. 

w °' 



Table I II C. -Re sponses  of greenbugs confined under colored Wratten filters. 

Hrs elapsed  after Color of Wratten Filter 1/ 
start of test 

Yellow Green  Red Blue Control 

Survival of Adult A,2te rae 

48 14. 2+1. 0a  9. 0+0. 9b 10 . 8 +1 . 0b 14. 0+l. 5a  15. 0+0. 5a  - - - -

7 2  14. 2+ 1. lab 8. 8 +0. 7c 11. 6+ l . 6bc 14. 2+1. lab 16. 2+0. 7 a - - - - -

96 12. 8+  1. 4ab 8. 4+1. 0bc 9. 2+1. 9bc 11. 6+1. 7 abc 15 . O+l. Oa - - - -

120 12. 8+1. la 6. 8 +0. 9b 8. 6+ 2. 2ab 10. 4+1. 5ab 13. 0+l. 3a  - - -
144 12. 6+1. la 6. 6+1. lb 8. 8+ 2. 0ab 9. 0+l. 7 ab 1 2. 0+1. la - - -
16 8 12. 6+1. 2a 6. 2+1. Sb 7. 8+1.. 8b 6. 6+1. Sb 10. 0+l. 2ao - - -
19 2 12. 8 +0 . 6 a 6 . O+l. 3b 6. 0+l. 4b 5 .  2+1. 2b 8. 8+1. 6b - - - - -

216 10. 6+0.la 5. 0+1 . lb 4. 6+0. 7b 4. 4+1 . lb 6. 4+1. 3b - -

240 10. 4+1 . la 4. 4+ 1 .  lb 5. 0+1. 7b 5 . 2+1. 6b 5 . 4+1. 3b 

S .  " f " 2/ igni icance -

.. k-;'� 

t'( ·k 

-..J( ·l: 

,·r: 

'>( 

t'( 1( 

'('( •;9: 

'>( 

CJ., 
--..J 



Table III  C Continued 

Hrs elapsed after 
start of test 

Yellow 

48 36. 6+4. 0a 

72  50. 6+6. la 

96  6 5. 0+7. 2a 

120 7 4. 0+8. 4a 

144 8 2. 0+10. Sa  -
168 8 8. 6+11. 2a 

19 2 9 2. 4+ 1 2. 4a 

216 93. 0+10. 6a  

240 · 97. 4+11. Sa  

Color of  Wratten Filter J:../ 

Green Red Blue 

No. of Nymphs Deposited 

17. 6+3. 8b 17. 2+3. 5 b  18. 8+6. Sb - - -
23. 6+4. Sb 25. 6+6. S b  28. 6+7. 2b -
31. 2+6. 7b 31. 2+10. 2b 29. 6+8. 0b -

36. 0+7. 2b 36. 0+14. 3b 3 2. 0+10. 2b - -
41. 6+7 . Sb 39. 4+14. Sb  3 2. 4+ 11. 4b - -

45. 6+7. lb 39. 2+14. �b  3 1. 6+1 2. 8b - -
51. 0+7. Sb 43. 0+15. 7b  33. 0+13. 2b - - -
49. 0+7. 2b 46. 6+16. 9b 27. 0+13. 6b 

5 2. 2+9. 0b 47. 6+18. 3b 28. 2+1. 3. 0b 

Control 

30. 0+4. 3ab -
41. 2+6. 7ab 

46. 0+6. 6ab -
47. 4+8. lb -
44. 6+6. 8b  -
48. 6+  10. 6b 

42. 6+7. Sb -
35. 4+8 . 0b 

31. 6 +5. 7b 

S. . f . 2/ 1gn1 1cance -

* 
* 
* 
* 
-I�* 

*�" 
** 
** 
* �',: 

1) Means ±. standard deviations are for 5 replicatE E ;  20 aphids per replicate . Means with a, b, 
or c in common are not significantly different (5%) wr-en compared by Duncan's new multiple range test. 

y * F value significant at 5% level ;  �·o -. at the ]%  level. 

w 
(X) 



Table III D . -Responses of corn leaf aphids confined under colored Wratten filters. 

Hrs elapsed after 
start of test 

48 

7 2  

9 6  

120 

144 

16 8 

19 2 

216 

240 

\,; 

Yellow 

18 . 0+0 . 6 

15. 6+0.3 

14. 0+0.6a  

12.4+1.2a 

10. 8+ 1. la 

8 .0+l.3a 

5.8 +1.2a 

4.8+1.3a  

2 . 4+0.7 a  

Color of Wratten Filter �/ 

Green Red Blue 

Survival of Adult A2terae 

17 . 6 +0 .9 

13 . 8 +0. 4 

9 . 2+0.6b 

8 .2+1. 0b 

5.8+1.0b 

4. 6+0. 8 ab 

3.0+0.6b 

1. 4+0 . 5b 

1 . 0+0. 7ab 

15 .0+1. 0 

1 2.4+1. 2 

17 .4+0.9 

15. 2+ 1 .  5 

9.9+1.Sb 10.4+0. 4ab - -

6 .6 +1.lb 6 .2+0 . 7b - -

4.4+1. 2b 4.0+0.6b - -

7.8+1.7a  3.0+ 2 . 3b - -

2.4+0.9b 1 . 2+0 . Sb - -
1 . 6 +1.0b l . 0+0.6b - -

1.2+1 . 0ab 0.2+0.3b 

· Control 

17 . 2+0 . 8  

11.8+1 . l  

8 .  2+2. 4b 

5.8+2.lb 

3 .  2+1 . 4b 

1.6 +0 . 7b 

O. 6 +0. 4b 

0.  4+0. lb 

0.2+0.3b 

S .  . f .  2/ igni icance -

�'< 

·-;'( 

�',:�'( 

... l� 

--;•� �·( 

i:* 

* 

c.,., '° 



Table I I I  D Continued 

Hrs elapsed after 
start of test 

Yellow 

48 2. 0+0.6 -

7 2  3. 6+0. 2b 

9 6  7 . 6+1. 0 -
1 20 1 2. 0+ 2. 6  -
144 19. 4+4.la 

16 8 21. 0+6. Oa  

192 18. 0+5. 2a -
216 11. 6+3. 3 a  -
240 9. 2+3. la 

Color of Wratten Filter l/ 

Green Red Blue 

No. of Nymphs Deposited 

3.  2+0. 4 6 . 6 +3 . l 4 . 0+1.l - - -
8. 0 +0. 9ab 10 . 6+3 . E: a 4. 4+1. 5b - -

8. 8+ 2. 5  13. 2+4 . 9 3.4+0. 2 - -
15. 6 +3.9 13. 4+3 . 9 5.4+2. l - - -

11 . 6+ 2. 9b 10.2+2 . 2b 3. 8+1. 5bc 

10.4+3 .3b 3. 6 +1.0b 1. 6 +0. 8b - - -
6. 6 + 2 . Sb 3. 8+  1. lb 0. 6+0. 4b - - -
2. 8+ 2. lb 1. 4+0 . 7 b 0 b - -

1. 8 +1.6b 0 b 0 b 

Control 

1 .  2+0.4 

2. 4+0. 9b -

2 . 2+0 . 7  

6 .0+3. 6 -
1. 8 +0. 2c 

1. 4+0 . 5b 

0.6+0. 2b -
0 b 

O. 2+0. 2b 

. . f . 2/ S1gn1 icance -

-;': 

.,': ·l� 

·k ·-k 

..;�..;� 

·k -;'.: 

·k t'� 

1/ Means + standard deviations are for 5 replicate s ;  20 a phids per replicate. Means with a, b ,  
o r  c In common-are not significantly different ( 5%) when compared by Duncan T s new multiple range test. 

11 * F value significant at 5% level ; ** at thE 1% level . 

4" 
0 



Tab le I V  A . -Re s pons e s  of English  grain  aphids confi ne d  und e r  neutral 
dens i ty l-Jratten fi lte rs . 

Hrs elapsed  
/ a fter s tart Sta nda rd Neutral Densities  l 

o f  test 
__ 3 

_
_
_ 
0
_
0 ____ 1

_
. -00 _____ 0 __

_ 
6_0 ____ 0 

_
_
_ 
1
_
0 
__ 

24 

48 

7 2  

96 

1 20 

48 

7 2  

96  

1 20 

Survival Df  Adul t Apterae 

18 . 4+0 . 7 

16 . 8 +1 . 0 

16 . 2 + 1 .  2 

13 . 6 +1 .  6 

1 2 .  6 +0 . 8b 

4 . 6 +1 .  2 

9 . 6 +3 . 9 

1 2 .  0 + 4 .  4 

1 3 . 0 +4 . 5 

18 . 8 +0 . 6  

18 . 2+0 . 7  

16 . 2+1 . 0 

1 5 . 2+0 . 7  

19 . 2+0 . l  

17 . 8 +0 . 8 

17 . 4+0 . 7  

16 . 2+0 . 6  

19 . 8 +0 . l  

18 . 2+0 . 1  

18 . O+l . 3 

17 . 6+0 . 7  

1 4 . 6 +1 . 3ab 1 6 . 2+0 . 9a 17 . 2+0 . 9a 

No . of  Nymphs Deposi te d  

2 . 0+0 . 0 3  

2 . 0 +0 . 8  

3 . 4+0 . 7  

5 .  4+ 1 .  1 

2 .  4+1 .  2 

3 .  8+  1 .  6 

4 .  8 +  1 .  9 

7 . 4+ 2 . 3 

2 . 2+0 . 8  

3 .  4+ 1 .  6 

5 . 0 +2 . 2 

5 . 2+0 . 7  

�i gni f-
2/ i ca nce  -

* 

41 

l/ Mea ns ± stand a rd deviati ons a re for 5 repli cate s ;  20 aphi d s  
per repli cate . Mea ns w i th a ,  b ,  or  c i n  common a re no t s ignifi cantly 
different ( 5%) when  compare d  by Duncan ' s  new multi ple ra nge te s t . 

Jj �·: F value s igni fi cant a t  5% level ; ·H a t  the 1% leve l . 



42 

Tab le  I V  B . - Re sponse s of oat  b ird- cherry aphid s  confi ned under  neutral  
density Wratten filte rs . 

Hrs elapsed 
De ns ities 1/ J:./ afte r start Stand a rd Neutral 

of tes t  3 . 00 1 . 00 0 . 60 0 . 10 

Su rvival of Adult Apte rae 

24 19 . 2+0 . 6  18 . 6 +0 .  7 17 . 4+1 . 0 18 . 8 +0 . 6  

48 1 1 . 2+1 . 1  1 2 . 8 +1 . l 10 . 0+1 . 5 1 2 . 2+0 . 8  

7 2  6 .  4+1 . 0  7 . 8 +0 . 6  4 . 6 +1 . 2 6 . 0 +1 . 0  

96 4. 8 +0 .  5 3 . 2+0 . 6  2 . 0 +0 . 8  4 . 2+1 . 6 

1 20 2 .  O +O . 8 2 . 2+0 . 8  1 .  6+0 . 7 3 .  4+1 . 2 

No . of Nyi_:2phs Deposited  

48 0 .  6 +0 .  0 4  0 .  4+0 . 0 2  0 .  4+0 . 0 2  0 

7 2  0 0 . 2+0 . 0 1  0 .  8 +0 .  02 0 

9 6  0 . 8 +0 . 0 2  0 0 . 4+0 . 0 1  0 .  2+0 . 01 · 

1 20 l . 0 +0 . 0 2 0 0 0 

1/ Means + standard deviations are for 5 repli cates ;  20 aphid s  pe r 
repli cate . Means with a ,  b ,  or  c i n  common are not s i gn i fi cantly 
different (5%) when  compared by Duncan ' s  new multiple ra nge te st . 

J:_/ The se means i ndi cate d no s i gnificant difference s . 



Table I V  c . - Res ponses  of  greenbugs confined  under  neutral density 
Wratten filters . 

Hrs elapse d 
after s ta rt Standard Neutral Densi ties l:/ 

of tes t ----=
3
-_�o�o----�1-. o-o-c------o-.-

6
-
0 
_____ o ___ 

1
_
0
_ 

Signif
i ca nce ]/ 

24 

48 

7 2  

96  

1 20 

48 

7 2  

96  

1 20 

Survival - of Ad ult Apte rae 

16 . 6 +0 . 4  17 . 8 +0 .  4 17 . 2+0 . 4 

11 . 4+1. 9 11 . 8 +1 .  1 9 . 8 +1 .  2 

8 . 8 +2 . 5  5 . 4+0 . 5  7 . 4+1 . 5 

6 .  4+2 . lb 3 .  8 +0 .  7b 7 . 4+l. 8ab 

5 . 8 +1 . 9b 3 . 2+0 . 4c 6 .  2+1 . 3b 

No .  of  Nymphs Deposited 

:L<) . 4+7 . 3 19 . 2+4 . 0 31 . 6+2 . 6 

42 . 8 +1 2 . 4  26 . 6+5 . 5 43 . 8 +10 . 2 

47 . 8 +  14 . 4b c 29 . 4+7 . 3b c  53 . 0 +11 . 6 ab 

48 . 2+ 1 4 .  4b c 30 . 8 +7 . 4c 57 . 6+1 2 . Sab 

16 . 8 +1 .  5 

1 3 . 8 +1 .  8 

10 . 8 +1 . _8 

9 . 4+ 2 . la  1; 

8 . 8 +1 . 6 a --;': * 

36 . 4+7 . 8 

5 8 . 6 +1 4 . 7 

7 2 . 2+1 5 . 6 a ·k * 

8 7 . 4+21 . 2a -J,�·: 

43 

1/ Means + s tanda rd deviations are for 5 re pli cate s ;  20 a phi d s  
pe r replicate-:- Means w i th a ,  b ,  or c in  common a re n o t  s i gnifi cantly 
different ( 5%) w he n  compa red  by Duncan r s new multiple ra nge tes t. 

J/ * F value s i gnifi cant at 5% level ; id, at the 1% level . 



Table I V  D . - Re s ponse s o f  corn leaf aphids  confine d  und e r  neutral 
density Wratte n filte rs . 

Hrs elapse d  

44 

afte r sta rt Sta ndard Neutra l  Densities !/ -------------------------
0 f te st 3 . 00 1 . 00 0 . 6 0 0 . 10 

Signif-
i ca nce 2:./ 

24 

48  

7 2  

96 

120 

48 

7 2  

9 6  

1 20 

17 . 8 +0 . 5b 

15 . 8 +0 . 8 

1 2 . 6+0 . 0 2  

9 .  O +O .  8 

7 .  4+0 . 5 

8 . 6 +2 . l ·  

15 . 8 +3 . 6  

20 . 0 +5 . 5 

14 . 4+3 . 5  

Surviv�l o f  Adul t Apterae 

19 . 2+0 . 2a 18 • 6 +O . 0 2 ab 17 . 8 +0 . 0 4b * 
16 . 6 +0 . 7  13 . 2+0 . 5  1 5 . 6 +1 . 2 

1 2 .  8 +0 . 5 11 . 0+0 . 8 13 . 0 +1 . l  

10 . 8 +0 .  8 9 .  O +l .  1 9 . 6 +0 . 7  

6 .  6+ 1 .  3 5 .  8 +1 .  1 7 . 2+0 . 9  

No . o f  Nymphs Deposited  

10 . 0+  l .  8 1 3 . 2+3 . 6 7 . 8 +3 . 8  

20 . 2+5 . 2 22 . 8+4 . 9 10 . 0+ 2 . 6 

24 . 0 +7 . 4  27 . 6 +5 . 5 1 3 . 8 +3 . 5  

1 3 . 8+6 . 2 20 . 0 +4 . 8 1 3 . 2+5 . 3  

1/ Means + standard devi ati ons are for 5 repli cate s ;  20 aphids  
per rep licate . - Means w i th a ,  b ,  or c i n  common a re not  s i gnifi cantly 
differe nt ( 5%) whe n compared by Duncan ' s  new multiple range test . 

J:./ �·� F value signi fi cant at 5% level ; ·:d: at the 1% level . 



Tab le V A . -Pre fe rc nce of  English  grain aphi ds  unde r colore d  Wratten  
filte rs . 

Hrs ela psed  

45 

Filte r .!/ a fter sta rt Color  o f  Wru.tte n 
of  test  Ycllo\v Gre e n  Re d B lue 

�i gni f-
2/ i cance -

Survi va J  of  Adult Apte rae 

24 42 . O +l .  9 a  25 . 2+4 . 4b 5 .  O +O . 9 c  5 . 0 + l . 4c 

48 4 1 .  5+7 . 7 a 19 . 3 +4 . 9b 4 . 0+0 . 7b 5 . 0 + 2 . 4b 

7 2  39 . 5+5 . 0 a  6 . 8 +1 . 8b 5 . 0+l . 5b 3 . 5+1 . 6b 

96  28 . 5+4 .  3 a  ll . O+l . 5b 3 . 5+0 . 9b 4 . 3 + 1 . 0b 

1 20 2 2 . 8 +8 . 6 a  1 4 . 5+4 . 7 ab 3 . 8 + 2 . 3b 2 . 5+0 . 9b 

No. � -C ' T. -·-- .� 1_ - D�pus:i_ te <l U j_  J _V l l l i-J l l o  

24 0 0 0 0 

48 4 .  o +o . 8 a  2 .  8 +1 .  4ab 0 . 3+0 . 3b 0 . 3+0 . 3b * 

7 2  8 . 8 +4 . 7 1 .  8 +0 .  3 0 . 5+0 . 5  0 . 8 +0 . 3 

96  14 .  5-1-4 .  5 6 . 0 +4 . l 0 1 . 0+0 . 4 

1 20 20 . 5+9 . 2a 14 . 3+6 . 3ab 3 . 0 +l . 8b c  0 . 8 +0 . S c 

1/ Me ans + standa rd deviati ons a re fo r 4 replica te s . Me ans with 
a , b ,-o r  c i n  �ommon a re not significantly di ffe re nt ( 5%) when compa re d 
by Duncan 1 s new multiple range test . 

1/ * f value s i gnifi cant at  5% leve l ;  ** at the 1% leve l . 



Tab le V B . -Prefe rc nce of  oat bi rd- che rry aphid s  under  colore d  
Wratte n fi lte rs . 

Hrs e lapsed 
Wra tte n Fi lte r 1J after start Color of �i gnif-

2/ of test  Ye llo\v Green  Red Blue i ca nce -

Survival of Adult Apterae 

24 23 . 3+5 . 2a 30 . 8 +8 . 9 a  2 ._ 8+0 . 2b 7 . 8 +0 . 9b * 1� 

48 16 . 3+3 . 3ab 19 . 5+5 . 0 a 2 . 5+0 . 9 c 6 .  5+3 . 2b c i'( 

7 2  9 . 5 +1 . 6 ab 17 . 8+6 . la 2 .  8 +0 . 8b 2 .  8 +0 . 6b * 

9 6  6 . 0 +3 . 0b 15 . 3±4 · 6 a  2 . 3+0 . 2b 2 . 3 +1 . Sb * 

1 20 5 .  O +O . 7b 1 4 . 3+3 . 6a 1 .  o +o . 4b 3 .  3+1 . 7b * 'k 

No .  of Nymphs Deposited 

24 0 0 0 0 

48 5 . 0 +1 .  2ab 9 . 5+ 2 . 9 a  0 .  8 +0 . 8b o .  3 +0 .  4b * 

7 2  3 . 3+0 . 9b 11 . 5+2 . 4a 1 .  5+0 . 7b 1 .  o+o . 7b  * -·� 

9 6  5 . 5+1 . 6b 14 .  3+4 . S a  l . 5+0 . 5b 2 .  8 +1 . 3b * ;'( 

120 10 . 0+ 2 . 3ab 18 . 3+5 . 2a 2 .  8 +1 .  8b 3 . 3+0 . 5b ·l( 

1/ Means + s ta ndard devi ati ons are for 4 replicate s . Me a ns w ith 
a ,  b-; or c in-common are no t s i gni fi cantly di ffe rent (5%) when c om
pared by Duncan 1 s new multi ple range te s t .  

1/ * F value s ignificant at 5% leve l ;  ** at the 1% level . 

46 



Table V C . -Prefere nce of greenbugs unde r colored  Wratten fi lters . 

Hrs e lapse d 
afte r start Color o f  Wratten Filte r l/ --:-::---:--::----------------------

0 f te st Ye llow Green  Red Bl ue 

24 

48 

7 2  

96  

120 

24 

48 

7 2  

96 

120 

3 2 . 2+ 4 . 7 a  

26 . 8 +S . 7 a 

30 . 5+5 . 0 a  

17 . 8 +3 . 6 a  

23 . 8 +6 . 3 a  

0 

25 . 3+10 . 2a 

Survival of Adult Apte rae 

30 . 3+2 . 9a 

9 . 5+ 2 . 9b 

14 . 3+4 .  Sb 

21 . 0 +2 . 6 a 

15 . 3+1 . 8 a 

1 .  8+0 . 7b 

2 . 8+1 . 6b 

0 . 5+0 . 5c 

1 .  8 +0 .  Sb 

1 .  3+0 .  9b 

No . of Nymphs Depos i te d  

0 

8 . 8 +2 . 8 ab 

7 3 . 3+16 . 2a 3S . 5+1 2 . 9b 

0 

0 . 8 +0 . Sb 

0 . 4+0 . 2c 

2 . 3+0 . 5 

3 . 3 +2 . 3 c 

110 . 3+26 . 3  5 5 . 8+8 . 7  

13 2 . 0+3 5 . la 6 9 . 0 +4 . 3b 

6 .  5+ 1 .  7b  

3 . 0+0 . 7b 

1 .  3 +0 .  S c  

1 . 5+0 . 7b  

1 . 8 +1 . 0b 

0 

0 . 8 +0 . 8b 

0 C 

3 .  O +  1 .  5 

4 . 5+4 . 2c  

Signif
i ca nce Jj 

** 

* 

* 

1/ Mea ns + stand a rd devi ati ons are for 4 re pli cates .  · Means with 
a ,  b-; or c i n-common a re not si gnifi cantly diffe rent (5%) when c om
pa red by Duncan ' s  new mu ltiple range tes t . 

1/ * F value s i gnifi cant at 5% level ; ** at the 5% l eve l . 
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Tab le V D . -Prefe re n ce of  corn leaf aphid s  under  colore d  Wratten 
filte rs . 

Hrs elapse d  
ft t t C l f · 1 1/ a - -e r s -a r --:  o _  o r  o · Wratten Fi tc r -

--:-:--:--:---------___:,_:--_;:__---=--=-=-..:,:__ ____ _ 
of test  Ye llow Green  Red Blue 

24 

48 

7 2  

96  

1 20 

24 

48 

7 2  

96  

1 20 

3 2 . 3 +5 . 2a 

2 1 . 5 +3 . G a  

16 . 5 + 3 . 2a 

18 . 0 +2 . 6a 

16 . 8 +3 . 2a 

0 

17 . 5 +4 . l a  

8 . 8 +2 . Sb 

17 . 5 +5 . 0 a  

10 . 3 +1 . 9b 

Survival of Adul t Apte rae 

1 4 .  5 +1 .  5b 

1 2 .  3 +4 .  4ab 

1 5 . 3 + 2 . la 

8 .  3 +0 .  Sb 

10 . 5+ l .  lb 

4 .  8 +1 .  3 c  

7 . 5 +2 . lb 

6 .  5+  L 9b 

6 . 5 +0 . 7b 

3 . 8 +1. l c  

No . of N�nphs Deposited 

0 

16 . 0 +4 . 9a  

16 . 8+4 . 3 a 

21 . 0 +3 . 6 a  

21 . 5+5 . 3a 

0 

3 . 5+0 . 7b 

3 . 8 +1 . lb 

2 .  8 +1 .  lb 

4 .  3+1 . 4b 

3 . 3 +0 . 9 c 

4. 8 +0 . 8b 

4 .  8 +0 .  6b  

4 . 5 +0 . 3b 

2 . 8 +1 . lc 

0 

2 . 3+0 . 2b 

2 . 8 +1 . 0b 

6 . O+l. 9b 

6 . 0+l . 8b 

�i gni f-
2/ i cance -

* 
* 

1/ Means + standard deviati ons a re for 4 repli cate s . Means w ith 
a ,  b� or c i ncommon a re not s i gnifi cantly di ffe rent ( 5%) whe n  com
pare d  by Duncan 1 s new multi p le range tes t. 

�/ * F value signifi cant at 5% level ; ** at the 1% leve l . 
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Tab le VI A . - Preferc nce  of English grain  nphi ds under  neutral density 
Wratten fi l tc rs . 

Hrs e lapsed 
a fte r start I ntensity o f  Wratte n Fil te rs !/ 

of  te st 
__ 3 

_
_
_ 
0_0 ____ 1 

__ -. 0�0.__ ____ 0 
_

_
_ 
6
_
0 _____ 

0 
_
_
_ 
1_0_ 

Survival of Adult Apte rae 

24 17 . 8 +5 . 3 8 . 5+3 . 4  16 . 0+7 . l. 3 3 . 8 +3 . 9  

48 1 2 . 8 +3 . 9  8 . 3+2 . 5  8 . 0+4. 4 17 . 8 +3 . 8  

7 2  7 . 5 +1 . 7b 6 . 8+l . 3b 6 . 3+ 2 . 4b 26 . 3 + 2 . 3a 

9 6  5 .  3 +1 . 9 7 . 8 +3 . 9  4 . 5+1 . 7 18 . 3 +5 . l 

1. 20 0 0 0 0 

No . o f  Nymphs Deposited  

24 6 .  8 +2 . 7b  2 .  8+  1 .  2b 5 . 0 +1 .  7b 17 . 3+5 . 3 a  

48 5 .  3 +1 .  Ob 3 .  3+ l .  lb 4 . 8 +2 . 0b 15 . 0+3 . 3a 

7 2  3 . 8 +1 . Sb 3 . 3+0 . 3b 5 .  8 +  1. . 7b l. 3 . 5+ 4 . 8 a 

9 6  1 .  8 +0 . S b  4 . 8 +1 . 8b 2 . 5+0 . 7b 1 2 . 3+2 . 7 a 

1 20 0 0 0 0 

Signif
i cance  3/ 

"i:-J� 

1: 

** 
* 7: 

�·: * 
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1/ Mea ns + standard devia ti ons are for 4 replicate s . Me ans w i th 
a ,  b ,  or c i n  common a re not si gnifi ca ntly di ffere nt ( 5%) w he n  c ompa re d  
by Duncan t s new mu ltiple range te st . 

Jj ·:. F value si gni fi ca nt a t  5% leve l ;  �·d� at the 1% leve l . 
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Tab le VI B . -Prefe rcnce  of  oat b i rd- cherry aphids  unde r  neutral  density 
Wratte n filte rs . 

Hrs e l apsed  
a fte r s tart 

of te st  

24 

48 

7 2  

96  

1 20 

24 

48 

7 2  

9 6  

1 20 

I nte ns i ty of  �vratten Filte rs �/ 
� . 00 1 . 00 0 . 6 0 0 . 10 

Survival of  Adult  A�terae 

7 . 5+1. 9b 9 . 5+3 . 9b 7 . S +2 . lb 26 . 8 +5. 6 a  

0 . 3+0 . 3b 8 . 0+ 2 . 7b 4 . 8 +3 . 0b 48 . 8 +2 .  6 a  

4 . 3+2 . 6b 10 . 0+ 2 . 7b 3 . 3+1 . 3b 26 . 8 +5. 4a 

3 . 0+1. lb 10 . 0+3 . 5b 4 . 0+2. 0b 24. 0+6. 7 a  

4. 3+1.  9b 1 2 . 5+2 . lb 3 . 0 +0 . 6 c  18 . 0 +1 . 7 a 

No . nf Nymph s Depo s i tec1 

1 .  8 +0 . 6b  1 . 3+0 . 8b 1 . 8 +1 . 0b 7 . 0 +2 . 6 a 

0 . 3+0 . 3b 2 .  5+ 1 .  2b 0 .  8 +0 . Sb 18 . 5+1. 8 a  

1 .  O +O . 7b 6 . 0+ 2 . 4b 5. 5+3 . 8b 28 . 3 + 2 . 2a 

0 . 5+0 . Sb 9 .  0 + 4 .  7b · 6 . 3 +3. 2b 38 . 3+2 . 3a  

5. 8 +3 . 6b 11 . 8+2 . 9b 5. 0+2. Sb 38 . 5+5 . 6 a 

Signi f-. 2/ i ca nce  -

•}, 

,': * 

-l: * 

1-: 

�· �'( 

.,. 

�•: -;'\ 

�•( -;'( 

-J: * 

* -l: 

1/ Means + standa rd deviations are fo r 4 repli cates . Mea ns w ith 
a ,  b ,  or c in commo n  are not si gni fi cantly di ffe re nt (5%) when compa re d 
by Duncan t s new multiple range test . 

1/ * F value signifi cant at 5% leve l; ** a t  the 1% le vel. 



Table VI c. -Prefe re nce of greenbugs �nde r neutral dens i ty Wratten  
filte rs . 

Hrs e lapsed  

51 

1:/ after s tc1.rt I ntensity of  Wratte n Fi lters �ignif- 2/ o f  test 3 . 0 0 1 . 00 0 . 60 0 . 10 i cance -

Survival · of Adult Apte rae 

24 10 . 5+ 1 .  6b 21 . 5+8 . lab- 9 . 3 +1 . 0b 33 . 3 +5 . 3a * 
48 1 1 .  8 +2 .  7b 16 . 8 +4 . 7b  10 . 3 +1 . lb 35. 3 +8 . S a  -;': 

7 2  10 . 5+4 . 7b 8 . 8+6 . lb 10 . 8+4. lb 47 . 3+3 . 5a ·k ,': 

96  4 .  5+1.  3b 19 . 3 +7 . 8 ab 9 . 5+5. 2b 39 . 0+8 . 4a --J: 

1 20 9 . 0 +5 . 6b 23 . 5+5 . 5b 8 . 0 +3 . 8b 40 . 8 +3 . 4a -;'-: 

No . of Nymphs Deposite d  

24 10 . 8 +4 . 2 21 . 0 +10 . 1  6 . 5+3. 7 18 . 3 +6 . 2 

48 21. 0 +10 . 8  46 . 0 +14 . 7 36 . 5+11 . 4  10 4 . 5+28 . 7 

7 2  30 . 8 +13 . 5b 40. 0 +21 . 7b  58 . 5+22 . 9b 213 . 5+38 . 0 a  �•: •� 

9 6  26 . 0 +1 3 . 9b 1 25 . 0 +47 . 3b 7 7 . 5+3 3 . 8b 248 . 8 +3 3 . 4a -;': ·k 

1 20 47 . 5+3 2 . 7 c  1 2 2 . 3 +13 . 4b 7 6 . 5+3 2 . 6b c  191 . 3 +  1 3 . l a  ·k i-. 

1/ Me ans + standard deviations a re for 4 replicate s . Mea ns with 
a ,  b ,-o r c i n  common a re not s ignifi ca ntly di ffe re nt (5%) whe n  compare d  
by Duncan r s new multiple ra nge test . 

]:_/ * F value s ignifi cant at  5% level ; *., .. at the 1% level. 



Table VI D . -Pre fe rence  of corn leaf aphi ds  und e r  neutral d ensity 
Wratte n fi lte rs . 

Hrs elopsed  
after start _____ I_n_t_e_n_s_i_tJi..y_o_f__:.W_r_a_t_t_e_n_F_i_l_t..:..e_r_s_-_

1
_1 __ 

of test  3 . 00 1 . 00 0 . 60  0 . 10 

Survival of Ad ult Apte rae 

24 18 . 8+1 . 0b 10 . 5+3 . 2c 17 . 5+2. 5b 25 . 3+3 . 2a 

48 15 . 8 +1 . 2 8 . 8 +1 . l  14. 8+3 . 3 16 . 8+1. 2 

7 2  9 .  O+l .  8 1 2 . 0+1. 1 11 . 3+1 . l  1 1 .  5+2.  3 

9 6  10 . 8 +2. 8 7 .  5 + 1 .  3 8 . 3+0 . 8  1 3 . 5+ 2 . 3 

120 6 .  5 + 1 . 0b 5 . 3+1 . 6b 8 . 0 +l . 6ab 11 . 0+L la 

No . o f  Nym:ehs Deposited  

24  10. 8 +0. 8 a  5 . 0+ l . 6b 10. 5 +1 . 0a  1 2 .  O+l . 6 a  

48 7 . 8 +1 . 0b 1 3 . 3+6 . lb 16 . 8+5. lb 33 . 3+1. 8a  

7 2  16 . 0 + 3 . 4 16 . 8 +4 . 9 28 . 3+6 . 7  38 . 8 +8 . 5 

96  19 . 8 +5 . 0 24 . 0+7 . 6 27 . 5+6 . 0  3 6 . 3+3 . 9  

120 1 2. 8 +1. 5b 13 . 0+2 . 7b  29 . 3+9. 0a  26 . 0+3 . 4ab 

Si gni f-. 2/ i cance -

�•: ·l: 

�·, 

·k 

i: * 

-:, 

5 2  

1/ Means + stand a rd devi ati ons are for 4 repli cate s . Means with 
a ,  b ,  or c i n  common are no t signifi cantly d i fferent ( 5%)  w he n  compa re d  
b y  Duncan 1 s new multiple ra nge te st . 

1/ * F value significant at 5% leve l ;  ** at the 1% level.  



Table VII A- 1. -Preferences of Engll�h grain aphids under green and 
neutral density Wrutten filters. 

Hrs elapsed 
after start Color o r  Intensity of h,7ratten Filters �/ 

of  test --=o-.-:6-=o-----G-r_e_e_n--"-----1-.-0-0 ____ 3 ___ 0_0 __ 

24 

48 

72 

96 

120 

24 

48 

7 2  

96 

120 

Survival of Adult Apterae 

3.8 +0. Sb 43.3+11 . 0a 

3.0+2.0b 20.8+6. la 

0 b 18.3+6.7a 

0.8 +0.Sb 15.3+6.0a 

0.3+0. 3 4.8 +2.9 

-2. 8 +1.Sb 

3.8+2. 5b 

0. 8 +0.3b 

0. 5 +0.5b 

l. 0+0 . 4 

No. of Nymphs Deposited 

0.5 +0.3b · 5. 3+2.3a 

0 

0. 3 +0. 3 

0 

0 

b 4. 0+1. 2a 

2.3+1.3 

6. O +O. 8 

0.5 +0. 3 

0. 5 +0. Sb 

0 

0 

0 

0 

b 

3.0+0. 7b  

0.5+0.3b 

1. 0 +0 . 4b 

0. 3+0.3b 

0 

0 

0 

0 

0 

0 

b 

b 

�ignif-
2/ icance -

** 

* 

53  

1/ Means + standard deviati ons are for 4 replicates. Means with 
a, b� or  c in

-
common are not significantly different (5% )  when com

pared by Duncan ' s  new multiple range test. 
Jj -:. F value significant at 5% level; ** at the 1% level. 



Table VI I A- 2 . - Prefe rences  of E nglish grain  aphids  unde r yellow and 
neutral dens ity Wratte n fi lte rs . 

Hrs elc1psed  
a fte r std rt Col o r  o r  I ntensity of  Wratten Filte rs �/ 

of  test -�o-----Y-e�l-l
_
o_\v_.,__ ___ o

_
.-1�0----3-_-o

_
o 
__ 

24 

48 

7 2  

96  

1 20 

24 

48 

7 2  

96  

1 20 

4 . 3 +2 . lb 

3 .  5 +1 . lb 

2 . 5 +1 . 6b 

2 .  o +o . 9b 

3 . 5 +0 . 8b 

1 . 8 +1 . lb 

0 . 8 +0 . 5b 

0 .  8 +0 .  3b 

0 .  8 +0 . 8b 

0 . 8 +0 . Sb 

Survival  of Adult Apte rae 

49 . 3+2 . 5a  

31 .  3 +3 . 5c1  

2 2 . 0+4 . 0 a 

19 . 0 +l . 2a 

1 2 . 0+2 . la 

6 .  0_+2 . 9b 

4 . 8 +1 . 8b 

2 . 0+l . 2b 

1 . 5+0 . 3b 

L 8 +0 .  5b 

No . of Nympll S  Deposited 

4 . 0 +1 . 0 a 

10 . 5 +2 . S a  

8 . 3 +3 . 2a 

4. 8+ 1. 4a 

2 .  5 +0 .  3a 

0 . 5 +0 . Sb 

1 .  8 +0 . Sb 

0 .  8 +0 . 3b 

0 .  5+0 . Sb 

0 . 3+0 . 3b 

2 . 3 +1 . 8b 

1 .  8 +0 .  6b 

1 . o +o . 6b 

1 .  o +o .  4b 

1 . 0 +0 . 7b  

0 . 3 +0 . 3b 

O .  8 +0 . Sb 

0 . 5 +0 . 4b 

0 . 3 +0 . 3b 

0 b 

�i gnif- 2/ i ca nce -

** 

** 

* 
** 
* 

** 
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1/ Me ans + standa rd deviati ons are fo r 4 repli cate s . Means with 
a ,  b, o r  c in-common a re not si gni fi cantly d i ffe re nt ( 5%) when com
pa red by Duncan 1 s new multiple range te st . 

]._/ ·1: F value si gnifi cant at 5% leve l ;  -;, �•- at  the 1% leve l . 
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Tab le VI I A- 3 . -Pre ferences o f  English grain  aphids  under  red a nd 
neutral dens ity Wratte n fi lters . 

Hrs e lapsed  
after start Color or I ntensity of Wratte n Fi lte rs 1:./ 2:../ 

of  test  --;::::0-. 76 -;:;0 ------=R�e
-:;d--�-_:..:_��

l
.::..:
. 
--:-o=-o =-=--=-=-:=-=-----3

-
.
-
0
-
0
-

24 

48 

7 2  

9 6  

120 

24 

48 

7 2  

96  

120 

Survival of Adult Apterae 

20 . 0 +5 . 7 20 . 3+6 . 5  6 . 3+2 . l  

10 . 5+4 . 0  1 4 . 0+5 . 6 s .  o+ 1 .  o 

3 .  O +  1 .  7 10 . 0 +4 . 0  6 . 0 +1 . 0 

2 . 3 +1 . 3  5 . 3 +3 . 7  1 .  o+o . 4 

1 . 0 +1 . 0 2 .  8 +1 .  9 1 . 0+0 . 4 

No . of Nymphs Deposited 

1 .  o+o . 4 · 1 .  3 +0 .  5 1 .  0 +0 . 6 

0 . 8 +0 . 5 0 . 5 +0 . 3  0 

0 .  8 +0 . 5 0 . 3+0 . 3  

0 0 

0 0 

10 . 8+3 . l  

5 . 8+3 . 0 

2 .  o +o . 7 

1 . 5+ 1 . 5 

0 .  5 +0 . 5 

0 . 3+0 . 3  

0 .  5 +0 . 5 

0 

0 

0 

1/ Means + sta nda rd devi ati ons a re for 4 repli cate s ; 20 aphids  
per  replicate--:- Mea ns w i th a ,  b ,  or  c i n  common a re not  s i gnifi c a ntly 
di ffe re nt (5%) when compa red by Dunca n ' s new multiple range tes t . 

Jj The se means i ndi cated no signifi cant differe nces . 
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Tab le VI I A - 4 . -Prefere nce s  of  Engli sh grain aphid s  und e r  b lue a nd 
neutra l de ns ity Wratten fi lters . 

Hrs elapsed  
Wratten  Filters 1/ y after start Colo r or I ntensity of 

of test L OO B lue 3 . 00 4 . 00 

Survival o f  Adult Apte rae  

24  15 . 5 +5 . 2 4 . 3+1 . 8  2 . 5+0 . 9  8 .  O +l .  5 

48 2 .  8 +0 . 8 2 . 0+1 . 0  3 . 5+0 . 9  3 . 8 +1 . 2 

7 2  0 . 3+0 . 3  0 . 5 +0 . 3  1 . 3+0 . 6  1 .  3+0 . 8 

9 6  0 0 0 0 

1 20 0 0 0 0 

No . of Nymphs Deposited 

24 0 . 8 +0 . 5  0 . 5+0 . 5  0 0 

48 0 0 0 0 

7 2  0 0 0 0 

96  0 0 0 0 

120 0 0 0 0 

1/ Mea ns + standard devi ati ons a re for 4 replicate s ; 20 aphids 
per re pli cate . Mea ns w ith a ,  b ,  or  c in  common a re not s ignifi cantly 
diffe rent ( 5%) whe n  compared by Duncan 1 s new multiple range test . 

1/ The se mea ns i nd i cate d no s ignifi cant d i ffe re nce s . 
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Table VI I B- 1 . -Prefe re nces of  oat  bird- cherry a phid s  und e r  green  and 
neutra l density Wratte n Fi lters . 

Hrs elapsed 
after sta rt __ C_o�l_o_r_o_r_I_n_t_e_n_s_i_t�y_o_f_;_:W_r_a_t_t_e_n--=-F�i_l_t�e_r�s_-_1_

/_ 
of test 0 . 6 0 Green  1. 00 3 . 00 

24 

48 

7 2  

9 6  

1 20 

24 

48 

7 2  

96 

1 20 

Survival of Adult Apte rae 

l . 8 +0 . 9b 19 . 0 +5 . 5a 

0 . 8 +0 . Sb 22 . 3+5 . 9a 

0 b 19 . 3+5 . 3a  

l . 3 +0 . 8b  11 . 0 +2 . la 

0 . 5+0 . 3b 8 . 5+2 . 0a 

6 . 0 +3. 4b 

2. O+O. 6b 

2. 3+1 . 6b 

1 . 8 +0 . 8b 

0 . 5+o . 5b 

No . of Nymphs Deposited 

0 .  3 +0 .  3 3 . 8 +2 . l 

0 b 18 . 3+5 . S a 

0 . 5+0 . Sb 29 . 3+7 . 9 a 

4 . 8 +2 . lb 31 . 0 +7 . 4a 

10 . 5 +5 . 6b 28 . 5+6 . 9a 

1 . 3+1 . 3  

1. 5+0 . 9b 

2 .  3+1 . 7b  

4 .  0+2 . Ob 

3 .  3+1.  4b 

0 b 

0 . 3 +0 . 3b 

0 . 3+0 . 3b 

1 .  O +O . 6b 

0 .  5+0 . 5b 

0 

o . 3 +0 . 3b 

o . 8 +0 . 8b  

1 . 8 +1 . 0b 

3 . 5+2 . 8b 

Si gnif
i c ance 2:/ 

** 

** 

1/ Means + stand a rd deviations a re for 4 repli cate s . Means with 
a ,  b-; o r  c i n-common a re not si gni fi cantly diffe re nt ( 5%) when  com
pared by Duncan ' s  new multiple range test. 

J:./ ·k F value s ignifi cant at 5% level ; ** at the 1% level. 
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Table VII B- 2. -Pre ferences of oat bird-cherry aphids under yellow and 
neutral density Wratten filters. 

Hrs elapsed 
after start Color or Intensity of h7ratten Filters .!./ 

of test ----=-o ____ Y_e_l_l_o_w_· _____ o ___ l_O ____ O_. _3_0 __ 

24 

48 

7 2  

96  

1 20 

24  

48 

7 2  

9 6  

1 20 

Survival of Adult Apterae 

7 . 8 +3 . 8b 3 3 . 0 +10 . 2u 

7 . 3 +4 . 7b 28 . 5 +8 . 7 a 

6 . 8 +2 . 8b 18 . 3+3 . 8 a 

7 . 5 +3 . 0  

3 . 8 +1 . 7  

9 . 5 +2 . 3 

7 . 5+2 . l  

4 . 8 +1 .  9b 

9 . 3 +4 . 0b 

6 . 5 +2 . 7b 

6 . 8 +2 . 3  

4 . 5 +2 . 4  

l . 5+0 . 3b 23 . 5+9 . 9 a 2 . 0 +1 . lb 

ll . 3+7 . 4b 6 1 . 3+21 . 4a 16 . 0 +8 . 7b 

1 . 8 +0 . 9b 

1 . 5 +1 . 0b 

3 .  8 +1 .  9b 

4 . 3 +1 . 3 

4 . 5+2 . 8 

0 . 5+0 . 5b 

5 . 5 +3 . 2b 

21 . 8 +10 . 6b 7 1 . 0+26 . 0a 21 . 0 +10 . 2b 16 . 3+9 . 2b 

36 . 0 +1 8 . 3  69 . 3+26 . 5  

3 1 . 5 +1 5 . 0  7 1 . 0 +27 . 2  

37 . 8 +17 . l  20 . 0+9 . 9  

47 . 5+ 26 . 4  23 . 5+11 . 8  

�ignif-2; i cance -

* 

** 

** 

1/ Means + standard deviations are for 4 replicates. Means with 
a, b� or c i n-common are not significantly different (5%) when com
pared by Duncan 1 s new multiple range test. 

Jj .," r value significant at 5% level; �':.', at the 1% level .  



Table VII B- 3 . -Pre fe rences o f  oat bird- cherry aphid s  und e r  re d and 
neutral density Wratte n  filte rs . 

Hrs elapsed 
a fter s ta rt __ C_o_l_o_r_o_r_I_n_t_e_n_.s_i_. t-"-y_o_f_W_r_a_t_t_e_n_F_i_l_t_e_r_s_l:_

/_ 
of test 0 . 60 Red 1 . 00 3 . 00 

24 

48 

7 2  

96 

1 20 

24 

48 

7 2  

96  

1 20 

Su rviva l. of Adult Apte rae 

2 . 3 +0 . 6  16 . 5 +3 . 8  

0 . 3 +0 . 3b 21 . 8 +2 . 8 a 

7 . 8 +6 . l  

2 . 0+l . 4b 

6 .0 +3 . 0 

1 .  8 +0 . 8 

1 . 8 +1 . 4 

3 . 3 + 2 . 4 

3 . 8+ 2 . 3 

1 .  5 +1 . 0 

0 

0 

0 .  8 +0 . 5 

4 . 3+3 . 3  

0 . 3+0 . 3  

9 . 0 +3 . l  

6 . 3+2 . 5  

4 . 0 +1 . 4 

No . o f  Nymphs Deposited 

1 . 5+1 . 2 

4 . 0 +3 . 7  

6 . 3 +3 . 7  

3 . 3 +1 . l  

4 . 8 +2 . 3 

0 . 3+0 . 3  

0 

3 . 3+2 . 5 

1 . 0 +1 . 0 

3 . 3 +3 . 0 

3 . 3 + 1 . 0 

l . 3+1 . 3b 

2 . 0 +1 . l  

4 . 0+ 2 . S  

1 . 5+1 . 2  

0 

0 . 3+0 . 3  

0 . 3+0 . 3  

4 . 3 +2 . 7 

3 . 0 +2 . 7 

�i gni f-
2/ i cance -

5 9  

1/ Means + stand a rd deviati ons a re for 4 repli cate s .  Means w i th 
a ,  b� or  c i n-common a re not signifi cantly diffe rent ( 5%) whe n  com
pared  by Duncan 1 s new multiple range te st . 

Jj -:: F value s i gni fi ca nt at  5% level ; -lt * at the 1% leve l . 



60 

Table VII B-4. -Preferences of oat bird- cherry aphids under blue and 
neutral density Wratten filters. 

Hrs elapsed 
after start Color or Inte nsity of Wratten Filters 2:/ Signif-

of test -----1-.�0�0----B-l_u_e_,__ ___ 3 ___ 0_0 ____ 4 ___ 0_0 __ icance J:./ 

24 

48 

72  

96 

120 

24 

48 

72  

96 

120 

Survival_ of Adult Apterae 

10.3+3.6 12. 0+4.0 

2.5 +1 . 2b 20.0+2.9a 

6.3+3 . 0b 21.3+2.9a 

4. 3+2.2 

3.0+1.2 

11 . 0+2.3 

7 .3+3.3 

8.8 +4.2 23. 3+7. 2 

3.0+0.8b 21. 0+6. 9a 

7. 8 +2. 8b 6.8+2.lb 

6.0+2.5 

3.  O+O. 7 

10.3+3.8 

5. 5 +2.7 

No . of Nymphs Deposited 

2. 3+0. 8 

1.5+1.0 

1.8 +1.4 

4. 3+1. l 

2.5 +1.6b 10.0+2.4a 

2. 3+0. 9 

1.0+0. 4 

8.5+2.2 

11 . 5 +5.4 

3.5+1 . 3 

1 .  3+o. 5 

2. 3+1. Ob  

2. 3+1. 0 

1. 3+0. 8 

3. 8 +2. 5 

5.  3+1. 7 

3. 5 +0. 9b  

8.3+4.3 

6.8 +3.l 

* 

* 

1/ Means + standard deviations are for 4 replicates. Means with 
a, b� or c in-common are not significantly different (5%) when com
pared by Duncan 1 s new multiple range test � 

]:_/ * F value significant at 5% level; ** at the 1% level. 
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Table VI I C- 1 . -Prefe re nces o f  greenbugs unde r green  and  ne utral de ns ity 
Wratten filte rs . 

Hrs elapsed 
after s tart Color or I ntens ity of  Wratten Filte rs l./ 

of  test ---=-o-. -=-6-=-o-----G-r
_
e
_
e
_
n--"'----1-.-0-0 

_____ 
3 
__

_ 
0
_
0 
__ _ 

24 

48 

7 2  

96  

1 20 

24 

48 

7 2  

96  

1 20 

5 . 0 +l . 9b 

3 . 0 +0 . 7b 

3 . 5 +0 . 6b 

2 .  5 +0 . 9b 

6 .  0 +0 . 4b 

0 b 

Survival of Adult Apte rae 

3 5 . 0 +2 . la 

47 . 0+9 . 0a 

3 9 . 0+4 . 5a  

3 5 . 8 +1 . 6 a 

27 . 0 +2 . la 

5 . 3 +l . 9b 

l .  8 +0 . 8b 

8 . 0+4 . 2b 

7 . 8 +3 . 6b 

9 . 5 +1 . Sb 

No . of  Nymphs Deposited 

7 0 . 5+11 . 4a 

17 . 0 +4 . 9b 338 . 0 +3 4 . 5a  

3 . 5 +1 . 3b 

2 . 3+0 . 9b 

5 5 . 0+20 . 6b 37 9 . 0 +14 . 4a 44 . 5 +20 . 9b 

60 . 3 +1 2 . 4b 37 5 . 5 +29 . 4a 9 5 . 8 +3 2 . 8b 

8 6 . 8 +26 . Sb 390 . 8 +50 . 0a 107 . 0+13 . 8b 

3 . 5+1 . 8b  

2 .  0 +0 . 4b 

5 . 0 +3 . 7b 

7 . 8 +4 . 3b 

7 .  0+2 . 4b 

0 . 3 +0 . 3b 

9 .  8 +4 . 2b 

31 . 0 +25 . 4b 

7 7 . 5 + 28 . 9b 

7 4 .  0+29 . 3b 

Signif-. 2/ i c ance -

** 

1/ Means + standard devi ati o ns a re for 4 replicate s . Me ans with a ,  
b ,  or c i n  common a re not s igni fi cantly di ffe rent ( 5%) whe n  compared  
by  Duncan 1 s new multi ple  range test . 

Jj * F value s ignifi cant at  5% leve l ;  �·: * at  the 1% leve l . 



Table VII C- 2 . -Prefe rence s of  greenbugs unde r yellow a nd neutral 
density Wratten fi lte rs. 

6 2  

Hrs elapsed 
l/ after start __ C_o_l_o_r_o_r_· _I_n_t_e_n_s_i_t�y_o_f_..:.,;W_r_a_t_t_e_n--=-F_i_l_t_e_r�s_-__ _ 

of test  O Yellow 0 . 10 0 . 30 
�i gni f-

2/ i cance -

24 

48 

7 2  

96  

1 20 

24 

48 

7 2  

96  

1 20 

Survival of  Adult Apte rae 

4 . 0 +1 .  5b 3 6 o 3 +4 . 8a 5 . 0 +o . 8b 

2 . 0 +1 . ?b 26 . 0 +6 .  3a 3 . 5 +0 . 5b 

7 . 5 +2 . lb 1 4 . 8 +3 . 5a 3 .  5 +1 .  3b 

4 . 5 +2 . 3b 18 . 0 +5. 3a  4 .  5 +1 .  8b  

4 . 0 + 2. 7 8 . 5 + 2. l 3 . 5+0. 9 

No . of Nymphs Depo site d  

15 . 0 +6 . Sb 7 9 . 0 +13 . 5a 9 . 5 +3 . 9b 

29 . 8 +17 . 9b 18 5 .  8 +25 . 2a 29 . 8 +14 . Ob 

6 6 . 3+9 . 7b 157 . 5+21 . Sa 39 . 5+14 . Sb c  

59 . 8 +11.  Ob 1 23 . 3+31 . 3a 65 . 0 +20 . 4ab 

46 . 3+1 5 . 0  9 2 . 0 +18 . 5  45 . 0 +7 . 3 

4 . 8 +2 . 2b -;•, �t� 

1. 3 +0 .  9b -._': -J: 

O .  8 +0 .  2b �\-* 

0 b �·: 

4 .  5 +1 . 8 

4. 0 +1 . Sb ** 

7 . 3+5 . 5b --1�* 

1 2. 0 +4 . 2c --;'�--;'-: 

9. 0 +3. 0b --;'( 

60 . 3+ 21 . 2 

1/ Me ans + standa rd deviati ons a re for 4 repli cate s . Means w i th a ,  
b ,  or c i n  common a re not s i gnificantly different ( 5%) when compared 
by Duncan ' s  new multiple range te s t .  

J:./ �•: F value signifi cant a t  5% leve l ;  -Jd: at the 1% leve l .  
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Tab le VII C- 3 . -Pre ferences o f  greenbugs unde r re d and neutral density 
Wra tte n filters . 

Hrs ela psed 
after start_--=-_C�o�l_o_r_o_r_I_n_t_e�n�s_i_t�y_o_f_W_r_a_t_t_e_n_F_i_l_t_e_r_s_l_l __ _ 

of te st  0 . 6 0 Red 1 . 00 3 . 00 

24 

48 

7 2  

96  

1 20 

24  

48 

7 2  

96  

1 20 

8 . O+l . lbc 

4 . 5+ 2 . 3b 

7 . 5+ 2 . 5  

6 . 8 +3 . lab 

1 1 . 5+6 . 9 

13 . 5+2 . 5bc  

39 . 8 +17 . 8 

7 3 . 8 +27 . 7 

Survival of Adult Apte rae 

1 3 . 8 +  1 .  4a 

ll . 8 +2 . 8 a 

13 . 3+5 . 2  

10 . 5+5 . 3a 

1 2 . 5+0 . 9  

10 . 5+  1 .  5 ab 

7 . 5+ 2 . 2ab 

10 . 5 +4 . 6 

17 . 0+4 . 3a  

4 . 0 +1 . 5 

No of Nymeh s Depo s i ted  

3 5 . 0+6 . 4a 18 . 8 +5 . lbc 

96 . 5+31 . 9 6 2 . 8 +19 . 7  

7 1 . 8+20 . 8  1 21 . 8 +43 . 5  

7 5 . 8 +14 . 0 ab 118 . 5+44 . 2a 141 . 8 +36 . 0a 

6 7 . 8 +44 . 2 122 . 8 +3 4 . 2 86 . 5 +40 . 0  

4 . 5+1 . 3 c 

6 . 3+ 2 . 7b 

8 . 0 +5 . 5  

0 . 8 +0 . 5b 

4 .  8 +4 .  8 

3 . 3 +2 . 6 c  

35 . 5 +18 . 6  

47 . 8 +27 . 3  

18 . 5+  17 . 2b 

3 2 .  8 +21 . 1 

Signif-. 2/ i cance -

** 

* 

1/ Means + standard deviations a re for 4 replicates .  Mea ns with 
a ,  b� or  c in-common a re not signi ficantly diffe re nt ( 5%)  when compare d  
b y  Duncan ! s new multiple ra nge te st . 

]j 1: F va lue s i gnificant at  5% leve l ;  * ·k at the 1% leve l .  



6 4  

Tab le VI I C- 4 . -Prefe rc nce s o f  gree nbugs und e r  blue and neutra l de ns i ty 
Wratte n fi l ters . 

Hrs elapsed  
after start Color  or  I ntensity o f  Wratte n Fi lte rs .J/ 

of  te st --1-_-:-0-:-0----B-l
_

u
_

e_�---
3
-
_-0

_
0 
_____ 

4 
_
_
_ 
o
_
o 

__ _ 

24  

48 

7 2  

9 6  

1 20 

24  

48 

7 2  

9 6  

1 20 

Su rvival of Ad ult Apterae 

1 2 . 8 +2 . 5b 26 . 8+2 . Sa  

18 . 3+9 . 6  16 . 0+4 . 2 

3 . 0+1 . 2b 34 . 5 +10 . 2a 

11 . 8 +3 . 4  11 . 3+2 . 7 

8 .  5+1. 9 13 . 5+3 . l  

No . of  Nymphs 

9 .  8 +3 .  4b 3 3 . 8 +6 . 3a 

111 . 8 +41. . 3 90 . 3+35 . 8  

40 . 3 +1 1 . 4b 249 . 3 +40 . 6 a  

158 . 5+4 1 .  5 9 9 . 5+33 . 2 

1 20 . 3+33 . 7  141 . 8 +5 1 . 2 

9 .  5+1 . 0b 

8 . 3+2 . 8 

7 .  0+4 . 4b 

2 1 . 8+9 . 5 

4 . 5+1 . 9  

Deposi te9, 

3 . 5 +1 . 9b 

34. 5 +13 . 4 

7 5 . 8 +29. 3b 

106 . 0+36 . 2  

44 . 8 + 27 . 4 

10. 0+1.  5b 

8 . 0+ 2 . 3  

11 . 5+1. 7b  

6 . 5+3 . 9  

13 . 8+8 . 0 

6 . 8 + 4 . 5b 

37 . 8 +16 . 3  

9 2 . 8 +23 . Sb 

9 1 . 8 + 24 . 1 

17 4. 0+47 . 0  

�ignif-
2/ i cance -

* 

** 

1/ Means + sta nda rd devi ati ons a re for 4 repli cate s . Mea ns with 
a ,  b� o r  c i n-common a re not s i gni ficantly different ( 5%) whe n compared  
by  Duncan 1 s ne\v multiple ra nge tes t .  

1/ * F value signi fi cant a t  5% leve l ;  ** a t  the 1% leve l . 



Table VI I D- 1 . -Prefe re nces  o f  corn leaf aphids  unde r gre e n  and 
neutral density Wratte n  filte rs . 

Hrs elapsed 
a fte r s tart __ C_o_l_o_r_o_r_I_n_t_e_n_s_i_t�y_o_f_W_r_a_t_t_e_n_F_i_l_t_e_r_s_-_

1_/_ 
of test 0 . 60 Green  1 . 00 3 . 00 

24  

48 

7 2  

9 6  

1 20 

24  

48 

7 2  

9 6  

1 20 

9 . 3+2 . 5b 

1 4 .  0 +2 .  3b 

10 . 5 +1. 9b 

7 . O +l . 7b  

7 . 8 +2 . lb 

2 .  8 +0 . 8b 

9 . 0 +l . 3b 

7 . 3 +1 . 0b 

6 .  5 +0 . 3b 

7 . 5 +1 . 9b 

Survival of Adult Apterae 

47 . 3+2 . la . 1 2 . 0+2 . 5b ll . O+l . 9b 

41 . 0 +l . 7 a 10 . 8+3 . 2b 10 . 3+ 2 . lb 

3 2 . 5+3 . la 9 . 3 +1 . Sb 9 . 0 +0 . 7b 

3 2 . 8 +5 . la 7 . 8 +2 . 3b 9 . 3 +1 . 7b 

26 . 8 +4 . 4a 6 . 8 +1 . 4b 5 . 0 +2 . 0b 

No . of Nymphs Deposited  

1 4 . 8+ 2 . la 

44 . 8 +6 . 0a 

3 3 . 5+6 . 3a 

3 3 . 5+2 . 7 a 

3 6 . 3 +5 . 7 a 

3 . 5+0 . 9b 

5 . 3+0 . Sb 

6 . 8+0 . 9b 

7 . 5 +1 . Sb 

8 . 0 + 2 . 7b  

3 . 0 +1 . lb 

5 . 0+0 . 7b 

6 . 3 +2 . 2b 

6 . 3 +2 . 0b 

6 .  8 +2 .  Ob 

Signif-
/ . 2 i cance -

** 

** 

** 

65 

1/ Mea ns + standard devi ations a re fo r 4 repli cate s . Me ans with 
a ,  b� o r  c i n-commo n a re not signi fi cantly di ffe rent ( 5%) when com
pared  by Duncan r s new multiple range test . 

Jj -J: F value s igni fi c a nt at 5% leve l ;  -,': * at the 1% leve l . 



Table VII D-2.-Preferences of corn leaf aphids under yellow and 
neutral density Wratten filters. 

Hrs elc1psed 
after stort Color or Intensity of \vratten Filters l/ 

of tG st 
___ O ____ Y_e_l_l_o_w_.,,;_ ___ O_._l_0 ____ 0_._3_0 __ 

24 

48 

7 2  

9 6  

120 

24 

48 

7 2  

96 

120 

Survival of Adult Apterae 

15 .0+2. 9b 40 . 3+5. 5a 

14. 8 +2. 5 25 .0+4. 6 

11 . 5+2. lb 17 . 3+1. 6a 

7. 8 +2.0 7. 3+1. 9 

5.0+0. 9b 10. 5+1. 5a 

12. 8+3. 2b 18 . 3+4.0b 

13. 8 +3 . 1  13.8 +2. l 

7. 0+l . 4b ll.0+2. 7b  

3. 5+0. 5 

4. 5+1 .  3b 

6 .  3+1. 3 

2 .  8 +0. 6b 

No. of Nymphs Deposited 

7 . 8 +1.4b 13. 5+1.6a 

9. S +l.6b 14.0+3 . 8 a  

9. 5 +3 . 7  

3. 8 +0. 5 

7.  3+1 . 6  

17. 8 +4 .  6 

7 . 3+1. 5 

15 . 0+4 . 5 

4. 8 +0. 8b 

5.0+l. 5b 

6. 3+3. 7 

5. 3+0. 3 

4. 5 +0. 9 

6.0+1. 3b 

8 .  O +l. 7b  

S .  3+0 .  9 

4. 8 +0.6 

5. 0 +1 .  3 

Signif
icance J/ 

** 

66 

1/ Means + standard deviations are for 4 replicates. Means with 
a ,  b� or c in-common are not s ignificantly different (5%) when com
pared by Duncan t s new multiple range test. 

�/ * F value significant at 5% level; ** at the 1% level. 



Table VII D- 3. -Preferences of  corn leaf aphids  under  red a nd 
neutra l  density Wratten fi lte rs . 

Hrs elapsed  
after start Color  o.r I ntensity of Wratten Filte rs 1J 

of test  --o
-
_-,6

_
0 ____ R

_
e_d 

_______ 1 
_

__ 0_0 ____ 3 
_
__ 0

_
0 __ 

24 

48 

7 2  

96  

1 20 

24 

48 

7 2  

9 6  

1 20 

9 . 5+ 2 . 9 

10 . 0 +3 . S 

Survival of Adult Apte rae 

1 5 . O +l .  1 

1 3 . 8 +0 . 8 

7 .  3 +1 .  7 

1 2 . 8 +3 . 7  

9 . 0 +1 .  6 

8 . 0+1 . 8  

8 . 5 +2 . 6 ab 1 2 . 8 +0 . 8 a ll . 5+1 . 5 ab 3 . 8 +0 . 8 b 

6 . 8 +1 . 3 

2 . 8 +0 . 5  

2 . 0 +1 . 4 ,  

3 . 8 +0 . 9  

7 .  3 +2 .  8 

6 . 5 +2 . 8 

2 . 0 +1 . 0 

8 . 0+1 . 1  

3 . 0+0 . 7  

6 . 3+2 . 8  

3 . 0+1 . 5  

No . of Nymphs Deposited  

1 .  3 +0 . 5 

2 . 0 +0 . 4  

5 . 8 +0 . 6  

2 .  8 +1 .  1 

0 . 8 +0 . 3  

1 . 0+0 . 0 

2 . 8 +o . 5  

6 . 0 +1 . 2 

4 .  8 +  1 .  9 

0 . 5 +0 . 3  

5 . 5+0 . 9  

2 . 8 +1 . 2 

0 . 3+0 . 3  

1 .  8 +0 .  9 

L 5 +0 .  3 

0 

Si gnif
i cance Jj 

67  

1/ Mea ns + standard deviations a re fo r 4 repli cate s . Means w ith 
a ,  b� o r  c in-common a re not s ignifi cantly diffe re nt ( 5%) when com
pa red  by Duncan ' s  new multiple range test . 

Jj �-..- F value s i g ni fi ca nt at 5% leve l ;  ·k* at the 1% leve l . 



Tab le VII D- 4 . -Pre ferences  of co rn leaf aphi d s  under  b lue a nd 
neutral dens i ty Wra tten filters . 

Hrs e lapsed 
afte r start __ C_o_l_o_r_o_r_I_n_t_e_n_s_i_t�y_o_f_W_r_a_t_t_e_n_F_i_l_t_e_r_s_-_

1_/_ 
of te st 1 . 00 Blue 3 . 00 4 . 00 

24 

48 

7 2  

9 6  

1 20 

24 

48 

7 2  

96  

1 20 

Survival - of Adult A:eteraR 

15 . 5+2 . 2 16 . 0 +1 . 8  8 .  8 +0 . 6 

7 .  5+1 . 2 9 . 0+ 2 . l 4 . 0 +1 . 0  

4 . 3 +1 . lb 7 .  O +  l .  la 2 . 5+0 . 5b 

2 . 3 +0 . 5 4 . 0 +0 . 9  1 .  5+1 . 2 

0 0 0 

No . of  Nymehs De:eosited 

3 . 5+0 . 6  2 .  8 +0 . 8 1 .  3 +0 . 5 

3 . 5+2 . 2 3 .  5+1 . 7 0 . 5+0 . 3  

1 .  3 +0 . 8 2 . 3 +0 . 9  1 .  o+o .  7 

l . 5+0 . 6 a l . 5+0 . 6 a 0 .  3 +0 .  3b 

0 0 0 

16 . 3+3 . l  

6 .  3 +1 . 9 

2 . 3 +0 . 9b 

1 .  8 +0 . 8 

0 

1 .  8 +0 . 9 

1 .  5+0 . 3 

2 .  O +O . 4 

0 . 3 +0 . 3b 

0 

Signif
i ca nce J:/ 

* 

* 

6 8  

_!/ Means ± s tandard deviations a re for 4 re plicate s . Mea ns w ith 
a ,  b ,  or c i n  commo n a re not s ignificantly d ifferent (5%) whe n  com
pared  by  Dunca n ' s new multiple range test . 

1/ * F value s i gnifi cant at 5% level ; ** at the 1% leve l . 
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