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Adaptive Plasticity in Metabolic Rate and Organ Masses among
Pycnonotus sinensis, in Seasonal Acclimatization

ZHANG GuoKai  FANG YuarYuan JIANG Xue Hua 1IU JirSong  ZHANG Yong- Pu
(School o L e and Enwironmental Sciences, Wenzhou Unwersity, Wenzhou, Zhgiang 325027, China)

Abstract: The necessity of mamntaining energy balance is one of the major factors influencing the abundance and
distribution of small birds, and many morphological, physiblogical and behavioral adaptations are related to energy
utilization. Basal metabolic rate ( BMR) is the rate of eneigy transformation in a rest, awake and postabsorptive state in
the absence of themal stress, and is the minimum metabolic rate of animals maintaining nomally physiological
function. Theoretically, BMR limits misht be set by central organs ( primarily visceral organs such as the pulmonary,
cardiovascular, digestive or excretory systems) or by peripheral organs ( primarily skeletal muscles) that support
peripheral effectors. These ideas represent the ‘ central limitation hypothesis” and the ¢ peripheral limitation
hypothesis,” respectively. In this study, we measured seasonal changes in BUR and organ mass, and evaluated the
relationship between BMR, organ mass in Chinese Bulbul ( Pycnonotus sinensis). The resulis were used to test the
¢ energy demand hypothesis for adjusments in metabolic rate. The energy demand hypothesis supposed that birds
adjust the size of their intemal organs relative to food intake, a correlate of energy demand. Winter and autumn bulbuls
demonstrated significantly higher BUR than their spring and sunmer counterparts. Winter and autumn birds also had
higher liver, heatt, gizzard, small intestine, kidneys, total digestive tract and muscle than spring and summer birds.

These data support the hypothesis that prominent winter ncreases in BUR are components of wirter acclimatization in
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Chinese Bulbuls and that seasonal changes in metabolisn in bulbuls are similar to those for other small wintering birds.

Meanwhile, these data test the hypothesis that central and peripheral organs have a significant positive relationship with
BMR.The relationship between BMR and internal organs could be due to either (or both) increased energy demand or
seasonal shifts in diet.
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Fig. 2

The relationship between basal metabolic rate (ml O/ h) and organ mass (g) of

Pycnondus sinensis in seasonal acdimatization
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A:Lung B:Lwer; C: Kidney; D: Total digestive tract; E: Small intestine; F:Heart.
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