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Demographic implications and ESS analysis of aggressive behavior of root voles
NIE Hai-Yan'?, LIU Ji-Ke' (1. College of Life Sciences, Zhejiang Universitys Hangzhou 310029; 2. College of Life Sciencess
Central South Forestry University, Zhuzhou, 412006). Acta Ecologica Sinica,2004,24(7):1406~1412.

Abstract: The demographic implications and strategy of aggressive behavior of root voles under different food. predation
treatments were analyzed by using statistical methods and game theory models. In ethological laboratory, the following 8
behaviors of animals captured from experimental enclosure were recorded: (1) Threat—raising forelegs and stretching head,
shaking forelegs, grinning and screaming; (2) Upright—hind legs standing straight, body extending, the two individuals
facing each other closely during mutual upright; (3) Lunge—one individual stretching head toward the other, leaping from
ground, attacking and biting each other; (4) Boxing—the upright individual striking head and shoulders of the other one; (5)
Wrestle—this behavior occurred rapidly and it was difficult to tell the launcher; (6) Chase—one individual pursuing the other,
often ended with one jumping on to the other’s rear violently; (7) Retreat—one individual fleeing away from the approaching
or attacking individual; (8) Approach—one individual moving toward the other to a distance shorter than 5cm. Among which
threat. lunge and chase were initiative and non-defensive, or obviously aggressive. Therefore, the total counts of threat, lunge
and chase was calculated as to stand for the relative aggression level of individuals. The experimental results showed that body
weight and reproductive condition determined aggression status of root voles. The heavier and reproductively active individuals
exhibited typical aggressive behavior more frequently. The aggression level of male root voles was significantly higher than that
of female root voles according to the result of one-way Kruskal-Wallis test. Aggression levels under different treatments were

negatively but not significantly correlated with population densities. The aggression level of dispersers was lower than that of
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residents. Additional high quality food reduced aggressive behavior of root voles. Predation did not affect aggression level of
root voles. The conventional agonistic behavior of root voles was ritualized non-injurious behavior. The experimental results of
aggressive behavior of root voles were consistent with the prediction from ESS Hawk-Dove model. i. e. the proportion of
“hawks” in root vole populations under unfavorable conditions was higher than those of root vole populations under favorable
conditions: Hawk proportion was 0. 40 in +P, —F population, 0. 33 in —P, —F population, 0.18 in +P, +F population,
0.17 in —P, +F population.
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Table 1 H test of Kruskal-Wallis for aggression levels of root vole populations under different treatments
+P, —F +P, —F +P, —F +P, —F
Treatment . . . .
Experiment Data Rank Experiment data Rank Experiment data Rank Experiment data Rank
3. 00 4. 00 32.00 41. 00 65. 00 49. 00 36. 00 45. 00
Aggression Accounts 25. 00 37.50 53.00 47.00 60. 00 48.00 35.00 43.50
20. 00 30. 50 13.00 19.50 78.00 51. 00 74.00 50. 00
2.00 3. 00 25.00 379450 25.00 37.50 33. 00 42.00
5.00 6. 00 11. 00 16. 00 24.00 35.00 37.00 46. 00
1. 00 2. 00 35. 00 43. 50 21.00 32. 00
13.00 19.50 10. 00 14. 00 22.00 33. 00
8. 00 10. 50 14. 00 21.50 23.00 34. 00
7.00 8.50 16. 00 25.50 26. 00 40. 00
6. 00 7.00 16. 00 25.50
25.00 37.50 7.00 8. 50
90. 00 52.00 15. 00 23.50
10. 00 14. 00 12. 00 17.50
0. 00 1. 00 10. 00 14. 00
12.00 17.50 18. 00 28. 00
4. 00 5. 00 19. 00 29. 00
8. 00 10. 50 20. 00 30. 50
9. 00 12. 00 17.00 27.00
15. 00 23.50
14. 00 21.50
Ri 323.00 469. 00 359.50 220. 00
* R; i R, is the rank sum of sample from i treatment; —P,+F: , no predation,with additional
food; +P,+F; s under predation, with additional food; —P,—F: s no predation, no additional food;

+P,—F s . under predation, no additional food, the control
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, the cost of injury
p=G—d)/b—d+c—a)=V/W (3 4
, W R 1% N Table 4 Proportion of hawks in the populations of root voles under
; , different treatments
.V W b , Treatments -pP,+F +P,+F —P,—F +P,—F
° Proportion of hawks 0.17 0.18 0.33 0. 40
C D, , 1—p.
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