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Preliminary exploration on the impacts of social factors on food

neophobia in Pere David’s Deer (Elaphurus davidianus)
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Abstract: [Objectives] When encountered with an unfamiliar type of food, animals often do not immediately
consume the food and may even give up feeding. The phenomenon, in which animals react to novelty after
evaluating the potential risks and benefits of obtaining the novel food, is known as food neophobia. On the
one hand, the color, type, and other characteristics of the novel food will affect the animals’ risk assessment.

On the other hand, the animal’s attributes can also affect the level of food neophobia. For group-living animals,
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social factors such as dominance hierarchy and affinity are related to individual attributes such as food
resource occupancy, exploration, and boldness, further affecting food neophobia. [Methods] In this study, we
observed the first foraging behavior of 16 individuals of Pére David’s Deer (Elaphurus davidianus) when
facing five types of novel food from June to July in 2023 in Dafeng Pére David’s Deer National Nature
Reserve, Yancheng. We employed two generalized linear models (GLMs) in R version 4.3.1 to assess whether
social factors (i.e., dominance, affinity indegree, affinity outdegree, and spatial association) and food types
(black corn, yellow corn, purple cabbage, green cabbage, purple carrot, and orange carrot as control group)
influenced the approaching latency (Model 1) and the feeding latency (Model 2). [Results] It took a shorter
time for the deer to approach (Table 2, Fig. 2) and eat (Table 3, Fig. 3) the novel food when its color was close
to that of their familiar food (orange carrot). Individuals with higher dominance spent less time approaching
the novel food (Table 2), and individuals who were less friendly (individuals with less licking behavior toward
other group members) spent less time hesitating before eating the novel food (Table 3). Individuals with the
above social characteristics may be bolder and more exploratory, thus occupying more food resource.
[Conclusion] We provide the first evidence for food neophobia of Pére David’s Deer. The results indicate that
types and colors of the novel food and individual’s social factors both affect the food neophobia in Pere
David’s Deer. Our study may provide advice for rewilding and food resource utilization of the endangered
ungulate.
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Fig. 1 Diagram of the food neophobia test
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a. Schematic drawing: The blue pattern represents the deer, and the blue dashed line represents the deer’s direction of movement. L is head-body

length, and Point A shows the food placement location. The experiment begins when the subject enters the Circle C with red color. The time taken

for the subject’s head to move from Circle C to Circle B is defined as the approaching latency, and the time taken for the subject’s head to move

from Circle B until it eats the food is defined as the feeding latency. b. Actual photograph: This figure shows the start of the experiment, when the

subject’s head enters the larger red circle.
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Table 1 Social factors of the Pére David’s Deer (Elaphurus davidianus)

ELRe) sl B RAT S 2 T A ) SRAT AN AT A B
ID Sex David’s score, DS Eigenvector centrality coefficient, ECC  Affinity indegree Affinity outdegree
F25 Q 42.551 0.097 9 12

F27 Q -1.476 0.175 8 5

F3 Q -8.083 0.060 6 5

F30 Q 42.100 0.836 11 6

F32 Q 26.820 0.341 6 2

F33 Q 30.635 0.416 16 20

F40 Q 55.255 0.034 8 5

F59 Q -28.500 0.155 0 6

M1 3 133.536 0.000 0 0

M33 3 -74.505 0.000 1 0

M40 3 88.207 0.000 0 0

M44 3 -77.296 0.797 0 0

M46 3 ~47.638 0.490 1 0

M47 3 -93.093 0.060 5 3

M43 3 -96.975 0.124 2 2

M5l 3 -187.662 0.070 1 2
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Table 2 Effects of food types and social factors on the approaching latency

fhTHE bRt tfE P18
Estimate Standard error t value P value
i Intercept 1.297 0.275 4.720 <0.001
#4x%5495 7 David’s score, DS -0.004 0.001 -3.129 0.002
73 8] I 439> Eigenvector centrality coefficient, ECC 0.108 0.409 0.265 0.792
SEMATANE Affinity indegree -0.021 0.044 -0.466 0.642
SERIAT N HE Affinity outdegree 0.009 0.038 0.243 0.808
BWFhS Food type
™ 1K Black corn 1.172 0.367 3.195 0.002
% H ¥ Green cabbage -0.059 0.352 -0.167 0.868
H i Purple cabbage 1.787 0.346 5.162 <0.001
L7 N Purple carrot 0.433 0.346 1.252 0.214
# LK Yellow corn 0.029 0.352 0.083 0.934
a b c
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Fig.2 Effects of food types and social factors on the approaching latency

a. FRIETHRIIBEAL B AR TH PG b, AT M R T B R ¢ SRAT N EEXHEE T RIE W d. SiRAn
179 th BEERTEAE B R TE W2 R 5 e, W) S VA AR 00 BRI X J8 oK s SR H I v AR 2 3 v T R CRE G2 B,
geH ALl KWW ML s IOKRABE RIS AT B E R

a. The approaching latency decreases significantly with the elevation in David’s score (DS); b. Eigenvector centrality coefficient (ECC) has no
significant effect on the approaching latency; c. Affinity indegree has no significant effect on the approaching latency; d. Affinity outdegree has no
significant effect on the approaching latency; e. Food types influence individual’s approaching latency: the approaching latencies of subjects when
facing black corn and purple cabbage are significantly higher than that of the control group (orange carrot), while no significant differences are

observed in the approaching latencies of the green cabbage group, the purple carrot group, and the yellow corn group compared with the control group.
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Table 3 Effects of food types and social factors on the feeding latency

i THE P2 z{H PfH
Estimate Standard error z value P value
i Intercept 1.289 0.380 3.393 0.001
22 %:211343 David’s score, DS -0.002 0.002 -1.024 0.306
23 [ 134> Bigenvector centrality coefficient, ECC -1.065 0.566 -1.880 0.060
SERAT NN Affinity indegree -0.112 0.058 -1.922 0.055
SERAT N H B Affinity outdegree 0.117 0.049 2.354 0.019
B Food type
B %K Black corn 3.916 0.499 7.846 <0.001
£t H i Green cabbage 0.061 0.493 0.124 0.901
45 15 Purple cabbage 3.599 0.469 7.681 <0.001
2% 1 Purple carrot 2.122 0.480 4.423 <0.001
1K Yellow corn 3.187 0.469 6.791 <0.001
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Fig.3 Effects of food types and social factors on the feeding latency
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a. David’s score (DS) has no significant effect on the feeding latency; b. The feeding latency decreases with the elevation in eigenvector centrality

coefficient (ECC), and the influence is nearly significant; c¢. The feeding latency decreases with the elevation in affinity indegree, and the

influence is nearly significant; d. The feeding latency increases significantly with the elevation in affinity outdegree; e. Food types influence

individual’s feeding latency: the feeding latencies of subjects when facing black corn, purple cabbage, purple carrot and yellow corn are

significantly higher than that of the control group (orange carrot), while no significant difference is observed in the feeding latency between the

green cabbage group and the control group.
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