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GnRH: Gonadotropin-releasing hormone
LH: Luteinizing hormone
FSH: Follicle-stimulating hormone

GnRHGnRHHypothalamus

Light

LH, FSHLH, FSHPituitary gland

Testosterone, estradiol,Testosterone, estradiol,
Sperm, ovaSperm, ova

Reproductive
Hormones
+ Gametes

Gonads
(testes, ovaries)



Annual Cycle Annual Cycle –– Temperate Region BirdsTemperate Region Birds

Winter, early spring:
Photosensitive

Pre-breeding

Spring, early summer:
Photostimulated

Late summer, fall:
Photorefractory

BreedingPost-breeding
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Sonoran desert: Average precipitationSonoran desert: Average precipitation
and temperature (Tucson, AZ)and temperature (Tucson, AZ)
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Pre-monsoon (mid-June)PrePre--monsoon (midmonsoon (mid --June)June)



Monsoon (August)Monsoon (August)Monsoon (August)



Peak egg dates of Peak egg dates of AimophilaAimophila sparrowssparrows
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• Sonoran Desert endemic
• Sedentary
• Socially monogamous
• Paired and territorial year-round
• Dry open scrubland specialist

• Sonoran Desert endemic
• Sedentary
• Socially monogamous
• Paired and territorial year-round
• Dry open scrubland specialist

Rufous-winged Sparrow
Aimophila carpalis

Lowther et al . 1999
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• Photostimulation during gonadal regression stimulates 
gonadal recrudescence
• Autumnal gonadal regression not caused by 
photorefractoriness
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Beginning of Monsoon
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• Seasonal changes 
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testosterone are 
environment-driven.

• Yearly differences 
in monsoon rain 
patterns correlate 
with differences in 
circulating 
concentrations of 
reproductive 
hormone. 
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Deviche et al ., 2006



Post-breeding timing of 
gonadal regression and 
onset of prebasic molt 

vary between years

Post-breeding timing of 
gonadal regression and 
onset of prebasic molt 

vary between years
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NN--methylmethyl --DD--aspartateaspartate
= glutamate agonist= glutamate agonist

= NMDA= NMDA

+
GnRHGnRH

LH, FSHLH, FSH

+

Pharmacological approach
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Invertebrate 
populations
Invertebrate 
populations

PrecipitationPrecipitation Ambient light 
intensity
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Effect of “visual” cues on reproductive system?Effect of “visual” cues on reproductive system?

ControlControl Simulated 
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Seasonal Predictability

Temperate Region
Songbirds

Photorefractoriness:

Relative Absolute

Dependency on non photoperiodic cues:

LowHigh

Dependency on day length:
Low High

Sonoran Desert
Songbirds
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