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Effects of syringeal denervation on the vocalization in red-billed
Leiothrix (Leiothrix lutea)
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Abstract: In this study, the unilateral and bilateral syrinx nerve (NXIIts) were resected in the red-billed Leiothrix (Leiothrix lutea) to
assess the roles of NXIlIts in vocalization. Wavesurfer and Sound Analysis Pro were used to analyze pre- and postsurgical acoustic
changes. After resecting of unilateral NXIIts, red-billed Leiothrix produced the common calls with lengthened syllable interval,
shortened duration and a declined FM index. The effects of left NXIIts resction on temporal and spectral characteristics of syllables
were more significant than that of right NXIIts. These results indicated that the neural control of NXIIts was unilateral and left-side
dominated. Moreover, the left NXIIts could produce high frequency components and harmonic waves. After resecting of bilateral
NXIIts, the calls were characterized by monotone, reduced loudness and increased syllable pulse numbers.
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Figure 1

Vocalization waveform of Leiothrix luteal
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Figure 2 Single call comparison of unilateral resected NXIIts
A: IEH SRR RROE R B IEW SR RIEI C: IEW SRR E, A, B, C A BN RSB IER . B e
2 KW M2
A: Waveform of normal and one-side resected NXIIts; B: Sonogram of normal and one-side resected NXIIts; C: Power spectrum of normal and one-side
resected NXIIts; In A, B, C, from top to down, each panel shows normal, right resected and left resected NXIIts, respectively.
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Figure3 Acoustic parameters of single call before and after unilateral resection of NXIIts
A: TR B: EHHEAE; Co FIEHR; D: MUCRIEH E: 8 Fr W

A: SI; B: SD; C: PF; D: FM; E: Entropy; F: Goodness.*: P<<0.05; **: P<<0.01;***: P<<0.001.
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Figure 4 Double call comparison of unilateral resected NXIIts
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A: Waveform of normal and one-side resected NXIIts; B: Sonogram of normal and one-side resected NXIIts; C: Power spectrum of normal and one-side

resected NXIIts; In A, B, C, from top to down, each panel shows normal, right resected and left resected NXIIts, respectively.
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A: Waveform of normal and one-side resected NXIIts; B: Sonogram of normal and one-side resected NXIIts; C:Power spectrum of normal and one-side
resected NXIIts; In A, B, C, from top to down, each panel shows normal, right resected and left resected NXIIts, respectively.
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