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DRL behavior in gerbils and hamsters 
of both sexes 
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Female rats acquire efficient DRL responding more rapidly than do males. In the present 
study, acquisition of DRL-20 behavior was studied in hamsters and gerbils of both sexes. 
There was no sex difference in DRL performance in gerbils, and male hamsters performed 
somewhat more efficiently than did females. 

Previous research has indicated that sexual dimorph­
isms in nonreproductive behavior are frequently species 
dependent. For example, in most mammalian species 
the male is generally more aggressive than the female, 
but the hamster is an exception to this rule . Female 
hamsters have consistently been observed to be more 
aggressive than males (see Quadagno, Briscoe, & 
Quadagno, 1977). 

Species differences in other sexually dimorphic 
measures have also been described. Hamsters do not 
display the sexually dimorphic patterns of body­
weight regulation observed in the rat, but both species 
have similar patterns of sex differences in taste prefer­
ences (Zucker, Wade, & Zeigler , 1972). Neither gerbils 
nor hamsters exhibit sex differences in pain sensitivity 
or avoidance behavior of the same sort displayed by the 
rat (Ashe & McCain, 1972 ; Beatty , 1977; Beatty & 
Fessler, 1977 ; Beatty & Holzer, in press). In the present 
experiment DRL behavior was studied in hamsters and 
gerbils. In earlier studies with rats (e .g., Beatty, 1973 , 
1977; Kearley, van Hartesveldt, & Woodruff, 1974), 
females consistently acquired efficient DRL-20 behavior 
more rapidly than did males. 

METHOD 

Subjects 
The subjects were 16 male and 16 female Syrian hamsters 

(Mesocricetus auratus) obtained from ARS-Sprague Dawley, 
Madison, Wisconsin and 16 male and 16 female Mongolian 
gerbils (Meriones unguiculatusJ (MON-TUM) obtained from 
Tumblebrook Farms, West Brookfield, Massachusetts. The 
animals were about 10 weeks old when they arrived in the labor­
atory ; for the next 2 weeks they were adapted to the 12 : 12 
light-<tark cycle in effect throughout the experiment. They were 
caged singly in an air-conditioned animal room that was illum­
inated from 0900-2100 h. The subjects had free access to water 
and sufficient food in the home cage to maintain body weight 
at approximately 85% of the free-feeding level established during 
the 2-week period in which the animals were adapted to the 
laboratory. 

Supported by Grant HD 08206 from NIH. I thank Verlin 
Hinsz and Bruce O'Gara, who assisted in teaching the animals. 
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Apparatus 
Tests were conducted in conventional Gerbrands rat operant 

conditioning chambers equipped with feeders that dispensed 
20-mg Noyes pellets. The chambers were modified to make them 
more suitable for hamsters and gerbils by (l) inserting a floor 
made of hardware cloth on top of the standard grid bars to 
permit the animals to reach the response lever more easily and 
(2) cementing a small piece of clear plastic to the response lever 
so that the animals could depress it with less effort. 

Procedure 
The procedure was identical to that employed in previous 

studies of DRL behavior in rats in our laboratory (e.g., Beatty, 
1973). Tests were conducted during the daylight portion of the 
day-night cycle since, in rats, the sex difference in DRL behavior 
is not observed at night (Beatty, 1977). In brief, the animals 
were first trained to barpress for food (20-mg Noyes pellets, 
standard formula) and given one or two additional sessions 
during which the animal could earn as many as 50 pellets, avail­
able on CRF. On the following day the reinforcement schedule 
was shifted to DRL-20. This reinforcement schedule remained in 
effect for 40 daily sessions, each 30 min long. 

RESULTS AND DISCUSSION 

Table 1 summarizes the DRL behavior of hamsters 
and gerbils in terms of efficiency scores (reinforcement/ 
responses). Data from an earlier study with rats (Beatty, 
1977) are also shown to facilitate comparison of sex 
differences across species. As is evident from the table , 
the pattern of sex differences in DRL performance was 
quite different for these three rodent species. Female 
rats acquired efficient DRL behavior more rapidly than 
did males, but a similar sexual dimorphism was not 
observed in gerbils or hamsters. Statistical analysis of 
the data from gerbils revealed neither a main effect of 
sex nor a Sex by Blocks interaction (both Fs < 2). 
Analysis of the data from hamsters also revealed no main 
effect of sex (F < 1), but the Sex by Blocks interaction 
was marginally significant [F(7 ,210) = 2.60, p < .OS] . 
The interaction arose because male hamsters obtained 
somewhat higher efficiency scores than did females on 
the latter test blocks. 

The DRL behavior of hamsters and gerbils also differ­
ed from that of rats in other respects. Both hamsters 
and, especially, gerbils attained higher efficiency scores 
than did rats early in training, but showed smaller 
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Table 1 
Mean Efficiency X 100 

2 3 

Male Rats 5.6 8.3 17.6 
Female Rats 8.4 14.9 26.2 
Male Gerbils 25.6 29.7 35.4 
Female Gerbils 28.3 39.6 45 .6 
Male Hamsters 13.6 15.1 16.5 
Female Hamsters 16.1 15.7 18.1 

increases in efficiency as training improved. The major 
reason for this differential improvement in efficiency 
with repeated testing for the three species was the differ­
ential change in response output with testing. While 
daily response totals for rats declined from about 225-
250 responses/session at the outset of training to 90-125 
responses/session by the end of training, responding by 
gerbils and hamsters remained fairly constant at about 
85-110 responses/session throughout training. All three 
species earned more reinforcements per session as train­
ing progressed, and the magnitude of this increase was 
somewhat greater for rats. 

It would be foolish to speculate about the origin of 
the species differences in DRL behavior described here 
since we have no strong reason to believe that our 
attempts to equate deprivation conditions, rates of satia­
tion, and ease of execution of the barpress response were 
successful. However, it is not obvious why any failure 
to equate factors such as these across the three species 
would result in a sex difference in one species but not in 
the other two. Hence, the present findings with DRL 
behavior concur with recent studies of sex differences 
in other nonreproductive behaviors. With regularity, 
which is perhaps disconcerting, these studies reveal that 
sexual dimorphisms in behavior are highly dependent 
on the species and the situation. 

Blocks of Five Sessions 

4 5 6 7 8 

28.9 31.6 37.9 40.0 41.1 
36.8 45.9 52.5 59.8 61.2 
42.5 43.5 51.2 50.4 52.7 
49.5 48.0 50.8 54.2 50.6 
20.9 21.7 24.8 29.2 32.7 
21.1 22.7 19.7 21.2 23.4 

REFERENCES 

ASHE. V. M .• & MCCAIN. G. Comparison of one-way and shuttle­
avoidance perfonnance of gerbils and rats. Journal of 
Comparative and Physiological Psychology. 1972. 80. 293-296. 

BEATTY. W. W. Effects of gonadectomy on sex differences in DRL 
behavior. Physiology and Behavior. 1973. 10. 177·178. 

BEATTY. W. W. Sex differences in DRL and active avoidance 
behaviors in the rat depend upon the day·night cycle. Bulletin of 
the Psychonomic Society. 1977. 10.95·97. 

BEATTY. W. W .. & FESSLER, R. G. Sex differences in sensitivity to 
electric shock in rats and hamsters. Bulletin of the Psychonomic 
Society. 1977. 10, 189·190. 

BEATTY. W. W .• & HOLZER. G. A. Sex differences in shock 
thresholds in rats and gerbils and the day· night cycle. Bulletin of 
the Psychonomic Society. in press. 

KEARLEY, R. Coo VAN HARTESVELDT. C .• & WOODRUFF. M. L. 
Behavioral and hormonal effects of hippocampal lesions in male 
and female rats. Physiological Psychology. 1974, 2, 187·196. 

QUADAGNO, D. M .• BRISCOE, R., & QUADAGNO. 1. S. Effect of 
perinatal gonadal honnones on selected nonsexual behavior 
patterns: A critical assessment of the nonhuman and human 
literature. Psychological Bulletin. 1977, 84, 62·80. 

ZUCKER. I., WADE. G. N .• & ZIEGLER, R. Sexual and hormonal 
influences on eating, taste preferences. and body weight of 
hamsters. Physiology and Behavior, 1972, 8, 101 ·111. 

(Received for publication September 26,1977.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




