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Abstract; Studies on light color preferences of fishes based on different ecological situations are expected to provide an
important theoretical basis for artificial population cultivation, field population conservation and habitat management.
However, little research has been reported on the intra- and inter-specific differences in light preferences of sympatric

species. Qinling lenok Brachymystax tsinlingensis, a threatened salmonid species endemic to the Qinling Mountain Range, is
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currently experiencing population decline and is a second-class state-protected wild animal in China Red List of Endangered
Animals. Tt is land-locked and cold-water adapted, specifically occurring in Qinling streams together with Phoxinus
lagowskii and has a certain degree of ecological niche overlap with it. This study aims to answer following scientific
questions: (1) At the interspecific level, do sympatric species show convergent evolution in light color preference? (2) At
the intraspecific level, does the effect of life history stage drive intraspecific light color preference differences and show
similar patterns of intraspecific variation across sympatric species? (3) Since fish cluster differently at different life history
stages , are fish light color preferences the same at individual and group test levels? Studies were conducted to determine the
light preferences of B. tsinlingensis and its sympatric species (i.e. P. lagowskii) in different life history stages at the
individual and population test levels, respectively, by using a homemade fish light color preference measuring device. The
results showed that: (1) there were significant interspecific differences ( P<0.05) in light color preferences between B.
tsinlingensis and P. lagowskii at the individual test level. B. tsinlingensis preferred blue and black zone at all life history
stages, whereas P. lagowskii preferred black zone and showed no significantly regular preference for light colors other than
black zone; (2) there were also significant interspecific differences ( P<0.05) in light color preferences between B.
tsinlingensis and P. lagowskii at the group test level. B. tsinlingensis preferred blue and black zone at all life history stages,
and the temporal dynamics of the number of individuals distributed in blue light areas tended to increase along with
developmental status in shoaling B. tsinlingensis, while P. lagowskii preferred black zone and did not have a significantly
regular preference for other light colors. Our findings suggest that: (1) sympatric species may still exhibit divergent
adaptations to light color preferences due to the differences in their own habits and microenvironments; (2) there is some
divergence in light color preferences of fish at different life history stages, but the degree of intraspecific variation would
show different patterns depending on the degree of separation or mixing of populations at different life history stages; (3)
the fish light color preferences are not identical at the individual and group test levels, so the research on fish light color

preferences should clearly distinguish between the level of individual or group testing.
Key Words: light color preference; life history stage; sympatric species; Brachymystax tsinlingensis; Phoxinus lagowskii
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Table 1 The body size of the experimental fish ( Mean+SD)

TR Fhk A SR B B K/ em R/ g KA N
Test level Species Life history stage Body length Body weight Sample size
AMA Individual ZE U T 9l TN 6.92+0.71 4.35+1.06 19
RIARES 14.04+1.88 41.01£14.16 13
IR 20.06+2.09 114.90+27.29 18
EVARS FATUN 4.43+1.95 1.12+0.52 22
RIARES 6.53+0.50 4.87+1.20 17
A 9.79+1.03 14.42+3.33 14
B Group R 2t f: AN 7.20+0.50 4.35:0.92 24
DI 13.51£1.76 38.60+15.14 24
HAA 19.38+1.77 109.01£29.02 24
VA% TS 3.45+0.52 0.98+0.48 24
RIARES 6.67+0.71 5.25+1.79 24
LS 9.69+0.78 13.653.19 24
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Fig.1 Diagram of the device for light color preference determination
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Table 2 Effects of life history stage and light color on the behaviors of the experimental fish under individual test level
R G X AT 5 He

LYl e SRR E] He HEAEL .
. . . K X Percent of specific light
Species Factor Percent of cumulative time  Times of entries
color preferences
Z I 21 il e A TS SR B F=1.199, P=0.303 F=41.019, P<0.001 F=0.000, P=1.000
Brachymystax tsinlingensis et F=15.722, P<0.001 F=19.082, P<0.001 F=24.270, P<0.001
AT S Y Boolt F=1.357, P=0.185 F=3.201, P<0.001 F=2.183, P=0.012
EARM AT S B B F=0.714, P=0.490 F=18.830, P<0.001 F=0.000, P=1.000
Phoxinus lagowskii St F=28.402, P<0.001 F=20.680, P<0.001 F=48.418, P<0.001
AT S B Boo F=1.519, P=0.115 F=0.521, P=0.901 F=1.989, P=0.024
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Fig.2 Light color preferences of individual Brachymystax tsinlingensis at different life history stages
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Table 3 Effects of life history stage and light color on the behaviors of the experimental fish under group test level

N . E G
i % P AT HREOIC Gk it
. N . . Percent of specific light
Species Factor Percent of cumulative time  Times of entries
color preferences
Z U4 2 e fek: AT S B B F=30.876, P<0.001 F=41.761, P<0.001 F=0.004, P=0.996
Brachymystax tsinlingensis Yeta F=20.977, P<0.001 F=16.247, P<0.001 F=28.101, P<0.001
A TG S B BOok F=3.129, P=0.001 F=2.302, P=0.012 F=1.625, P=0.096
P A% A S B B F=29.486, P<0.001 F=31.919, P<0.001 F=0.000, P=1.000
Phoxinus lagowskii et F=9.267, P<0.001 F=2.553, P=0.024 F=12.760, P<0.001
A TS S B Boot F=0.782, P=0.668 F=0.395, P=0.963 F=0.506, P=0.907
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Fig.3 Light color preferences of individual Phoxinus lagowskii at different life history stages
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Fig.4 Light color preferences of shoaling Brachymystax tsinlingensis at different life history stages
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Fig.5 Light color preferences of shoaling Phoxinus lagowski at different life history stages
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