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Abstract: The relationship between predator and prey is one of the hot topics in ecological research. To study
the quantitative relationship between Rodents and Hawks in typical steppe, we investigated the density of
Rodents and Hawks at 15 experimental areas in Abagaqgi, Xilinguole League, Inner Mongolia during July
2005. By using standard killing trap method, we estimated the density of Rodents; at the same time, we
observed and counted the density of Hawks. Altogether 2 675 Rodents were captured, and Hawks were
observed for 450 times (Table 1). The regression analysis showed that the density of Rodents had

significantly impact on the density of Hawks. This relationship between Rodents and Hawks, which is in line
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with the sigmoidal S-shaped curve, can be fitted by Gompertz model, W = 22.765 e
goodness-of-fit (R?) is 0.984 (Fig. 1a). The growth of Hawks was extremely slow at the initial stage, then
rapidly increased to maximal value as the Rodent density increase until an inflexion was showed. After then
Hawk density kept stable (Fig. 1b). This finding is agree with the viewpoint that the numerical response of
vertebrate predators to preys could be simulated by the models of Holling-III. According to our results, the
functional response can be roughly divided into three stages: (1) the steady phase, that the activity of Hawks
slowly grows as the density of Rodents increases; (2) the rapid reaction phase, Hawks increase their activiey
rapidly as Rodents density exceeds 5 ind/hm?; (3) the stable platform phase, the activity frequency of Hawks
is stable when the density of Rodents reaches about 40 ind/hm? and over. Our results can provide reference

for the Rodent density controlling by their natural enemies.
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Table 1 The sample quantity of Rodents and Hawks in experimental areas

FEHu = G/ (RED Zifs e R (R hm?D JiE A RT3 B B R

No. Longitude (E) Latitude (N) Density of Rodents (ind/hm?) Mean times of Hawks observed
1 114°45'52" 44°30'43" 12.00 6.67

2 114°45'04" 44°35'55" 18.93 11.00

3 114°44'38" 44°44'52" 68.27 24.00

4 114°43729" 44°48'51" 27.87 13.67

5 114°4129" 44°52'51" 43.47 18.33

6 114°36'11" 44°5627" 52.27 20.00

7 114°31'42" 44°59'02" 32.00 17.33

8 114°26'06" 45°02'02" 54.40 22.33

9 114°23'34" 45°04'34" 6.93 3.00

10 114°20'34" 45°05'47" 3.33 0.67

11 114°48'05" 44°24'49" 8.67 2.67

12 114°50725" 44°20'45" 5.47 1.00

13 114°52'47" 44°18'16" 4.27 0.67

14 114°55'07" 44°15'30" 213 0.33

15 114°44'43" 44°40'01" 16.67 8.33

* JEAEISPIGIG SR A IR SR B (K L K%L, * Mean density of Hawks means occurrence frequency per day.
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Fig.1 The fitting curve of Gompertz model about the density of Rodents and Hawks (&), The increasing rate of

Hawks changes with the density of Rodents (b)
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