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梅花鹿野化行为研究中最适行为采样的时间间隔 
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Abstract: Sika deer (Cervus nippon) is an important ungulate animal in temperate forests, and also one of the main 

prey for the Amur tiger (Panthera tigris altica). The wild sika deer population of Heilongjiang Taipinggou National 

Nature Reserve, which serves as a cross-border corridor for the Amur tiger was extinct in the 1980s. It has been 

planned to promote the rapid recovery of the wild population of sika deer through the domestication of captive sika 

deer behavior within the reserve. However, the instantaneous scanning sampling method has been widely used in 

behavioral research, but there is relatively little scientific research on the specific sampling interval of 

instantaneous scanning. Therefore, the different behavioral durations of sika deer were obtained at different 

sampling intervals of 5 min and 10, 15, 20, 30, 60 min. The linear regression method was used to compare the 

different behavioral durations in pairs. The three criteria, R2 ≥ 0.9, intercept no significant difference from 0 (P > 

0.05), and slope no significant difference from 1 (P > 0.05), were used to measure whether the sampling interval 

can accurately estimate the duration of the behavior, and then determine the optimal sampling interval. The results 

indicated that the optimal sampling interval for locomotive behavior was 5 min, the o　sampling interval for 
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Figure 1 Schematic diagram of the rewilding training base 
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Table 1 Feeding technical rules 

 

Period 

/d 

Days 

/̂g· -1̃ 

Total amount of feed per day for each 

/̂ ·d-1̃ 

Frequency of feed per day 

 

Epidemic quarantine period 
14 1 000 2 

 

Rewilding training period 

0~14 



2.3 ҍ №  

3 ҩ Ἕ 24 h Ἕ̆ 18 ҩ Ἕ ̆ Ἕ

№ 1 Ȃ 5 ҩ ῤ 4 d ҹ ̆

ҍ 2 d ̆҉ץ ֲҹ Ȃ

192 h̆ 5 040 hȂ ҹ ׆ 00:00 ̆⌠ 23:59 ̆ 5 

min ѿ ̆ ⌠ ҹ Ȃ ԍ Ҍ ҹ ῃ ̆

Ἕ ̆ ̆ 5 min ᵬҹ ‰Ȃҹԅ

⌠Ҍ Ҋ ҹ ѿ Ҭ ׆̆ 5 min Ҭ ₮ 10ȁ15ȁ20ȁ30ȁ60 min ῍ 5

ҹ ̆№≢ ҹ Ȃ 

≠ Microsoft Excel 2021 ҹ ̆≠ IBM SPSS Statistics 25.0

№ Ȃ ҹ f(x) Ὲ ҹ 

f(x)= (
𝐴1

𝐵1
+

𝐴2

𝐵2
+⋯+

𝐴𝑁

𝐵𝑁
) ×𝑀/60Ȃ 

Ҭ f̔(x) ѿ Ҭ ҹ ̆ ᵝ h A̕ ҹ ҹ Ҭ ⌠ B̕ ҹ

⌠ ҹ ̕N ҹ ѿ Ҭ N ̕M ҹ ̆ ᵝ minȂ 

5 ҩ ҹ ѿ Ҋ Ҭ ̆

ṿ ԍ ԍ 3 ҩ ‰ ̆ ҹ ҹ ֓ ṿ ҹҌף ᵣȂ

≠ IBM SPSS Statistics 25.0̆№≢ 5 ҩ ѿ ҹ № ̆

5 min ⌠ ҹ ҍῒז  ̂ 10ȁ15ȁ20ȁ30ȁ60 miñ

ңң ̆ ‗ ̂R2̃ ṿȂR2 ץ ᴨ ̆ 1

Ȃ R2 ≥ 0.9ȁ ҍ 0  ̂ P > 0.05̃ȁ ҍ 1  ̂ P > 0.05̃

3 ҩ ‰̆↕ ҹ Ҋ ҹ ҍ 5 min Ҋ ҹ ѿ [23,30-31]Ȃ 

3  

ҹ ҍ ̆ ₮ ҹ ṿ ῒ ‰ ̂ 3̃Ȃ Ҭ̆

ҹ ̆№ ῒ ῀⌠ῒז ҹҬȂ Ҭ ҹ ̆ ҹ

ṿ ҹ ῤ ṿȂ 

3 Ҍ Ҋ ҹ  

Table 3 Behavior duration of sika deer at different sampling intervals 

ҹ  

Behavior 

/d 

Sample size 

ҹ /h Duration of behavior 

5 min 

5

 

m

i

 

10 min 

1

0

 

m

i

 

15 min 

1

5

 

m

i

 

20 min 

2

0

 

m

i

 

30 min 

3

0

 

m

i

 

60 min 

6

0

 

m

i

 

ᴡ Resting  20 9.28 ± 2.49 9.27 ± 2.50 9.26 ± 2.33 9.32 ± 2.59 9.28 ± 2.24 9.27 ± 2.43 

Ingestive 20 7.58 ± 3.42 7.61 ± 3.48 7.56 ± 3.33 7.49 ± 3.53 7.63 ±3.33 7.52 ± 3.48 



⅓ Ruminating  20 1.81 ± 0.85 1.79 ± 0.84 1.89 ± 0.81 1.81 ± 0.84 1.75 ± 0.68 1.88 ± 0.68 

ꜚ Locomotive  20 1.61 ±  



҉ 7 ҹ Ҍ Ҭ ѿҩ ‰̆ ҹ 7 ҹ ԅ

ҹ Һ №̆ῒ ꜚҬ ᶛ̆ [32]̆

7 ҹ 10 min 15 min̆ ҍῙ ῤ ⌠ [33]ѿ

Ȃ ҉ ̆ ᴡ ȁ ȁ ᴪ ῒז ҹ ҹ 10 min̆ ⅓ȁ ҹ

ҹ 15 minȂ ‰ץ ₮ Ҭ ҹ ץ Ȃ 

ꜚ ҹ̆ ᵥ ҍ 5 min ̆ῒ‗  ̂ R2̃ Ҍ ‰̆ ԍ

0.9Ȃ ԍ ҹ ̆ Ӈ ῤᵀ ҹ ‰

ᴪ ᵞ[34]̆ ̆ ԍ ꜚ ҹ ̆ ҹ ‰ ̆ ҹ

5 min̆ ץ 5 min ꜚ ҹ ⱴ‰ ̆ ҍ ҹ

Ҭᶏ [7,35-37]ѿ Ȃ 

҉ ̆ ᴡ ȁ ȁ ᴪ ῒז ҹ ҹ 10 min̆

ꜚ ҹ 5 min ҹ ̆ ⅓ ҹȁ ҹ ҹ ҹ 15 minȂ

ҹ ≢ ̆≠ ҹ ̆ ץ ̆

ץ Ḡ Ȃ 

 

致谢：感谢黑龙江太平沟国家级自然保护区的工作人员对于本研究的支持。 

 

̔ 

[1] ↨, , ↔ ̆ . Ҭ ̔ ꜚ ̔ 1 ̔ Ӳꜚ ̔ҬΎ[M]. ֤: 

₮ , 2021:6. 

JIANG Z G, WU Y, LIU S Y, et al. China’

̆



[7] ↔ , , Ҽ . ᴆҊ ҹ №  [J]. , 2002, 21(6): 

29-32. 

LIU Z S, WU J P, TENG L W. Time budget and behavior pattern of sem-free Cervus nippon in spring [J]. 

Chinese Journal of Ecology, 2002, 21(6): 29-32. 

[8] , , ҆ . Ῑҍ ᴆҊ ҹ  [J]. қ ҙ , 

2012, 40(1): 86-89. 

LÜ S J, YANG Y, WEI W H. Activity rhythm of mature female sika deer in captive and semi-free conditions 

[J]. Journal of Northeast Forestry University, 2012, 40(1): 86-89. 

[9] BERNSTEIN I S. An empirical comparison of focal and ad libitum scoring with commentary on instantaneous 

scans, all occurrence and one-zero techniques [J]. Animal Behaviour, 1991, 42(5): 721-728. 



[21] , , ↔ , . ү ҹ ꜚ  [J]. ꜚ , 

2020, 41(2): 288-295. 

ZHENG J L, CHENG K, LIU Y, et al. Effects of food and environmental enrichment on the diurnal behaviors 

of half free-living ring-tailed lemurs (Lemur catta) [J]. Chinese Journal of Wildlife, 2020, 41(2): 288-295. 

[22] ֒ , ҆ , . Ҍ Ῑ ҹ № ҹ  [J]. Ί

, 2023, 53(2): 1-5, 55. 

WANG Y P, MA W H, SUN W. Diurnal behaviors time budgets and activity rhythm of captive snowleopards 

(Panthera uncia) in different age stages [J]. Chinese Qinghai Journal of Animal and Veterinary Sciences, 2023, 

53(2): 1-5, 55. 

[23] PULLIN A N, PAIRIS-GARCIA M D, CAMPBELL B J, et al. Technical note: Instantaneous sampling 

intervals validated from continuous video observation for behavioral recording of feedlot lambs [J]. Journal of 

Animal Science, 2017, 95(11): 4703-4707. 

[24] LEDGERWOOD D N, WINCKLER C, TUCKER C B. Evaluation of data loggers, sampling intervals, and 



LÜ S J, YANG L, YANG Y, et al. Research of diurnal activity rhythm of house-hold sika deer [J]. Ecological 

Science, 2009, 28(5): 433-


