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Grazing behavior of Gansu wapiti (Cervus elaphus kansuensis) in

summer &. winter on the alpine grasslands of Qilianshan Mountain
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Abstract : Gansu wapiti (Cervus elaphus kansuensis) is one of 8 subspecies of wapiti in China and plays an
important role in Qilianshan forest-shrub ecosystem. The biggest population of Gansu wapiti is located in
the Suan Deer Limited Co. , which is typical in China because Gansu wapiti is grazed in seasonal rotations
on different grazing lands, while the majority of the other wapiti subspecies are artificially fed in corrals
over long periods. However, there are few studies on Gansu wapiti and its grazing behavior. Thus. the
objective of this paper is to observe the grazing behavior of Gansu wapiti in winter and summer
respectively, and analyze the effects of vegetation, landform and climate on its grazing behavior in order to

provide basic data to maximise its grazing management.
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(1) Grazing behavior in summer During summer grazing, Gansu wapiti mainly intakes in shrub
patches, usually ruminates in Cyperaceae patches, stays the longest time in shrub patches and the shortest
in grass. In shrub patches, the rate of intake of Gansu wapiti gradually rose before noon, with no
significant change noted in afternoon grazing. Thus, the foraging rate increased continuously throughout
the day with the number of bites per step increasing before noon and decreasing in the afternoon. Chewed
times per food bolus was generally lower after grazing than during grazing. while the order of intake rate,
foraging rate and bites per step in different patch types were grass> Cyperaceae> shrub, Cyperaceae >
grass > shrub and grass > shrub > Cyperaceae, respectively. The foraging rate was quicker in the
transitional zones between Cyperaceae patches and shrub patches. Moreover, the rate of intake and
number of bites per step in the slope shrub patches were higher than those on even ground. Intake rate,
foraging rate and the times and time of rumination in rainy days were lower than that of sunny days.
Results show that Gansu wapiti ruminated 4 times in a day and that the ruminating time was the longest at
noon. Wapiti took the longest time to intake in the morning, intake and ruminating was taken in turns in
the afternoon and livestock continued to graze to the point of its exclusion from grazing lands after the last
rumination.

(2)Grazing behavior in winter During winter grazing., the rate of intake and bites per step of wapiti
were the highest at noon, but the lowest before being excluded out of the grazing land. Results indentified
a positive relationship with air temperature. The daily dynamics of foraging rates was contrary to the rate
of intake and bites per step. There was a positive interrelationship between the rate of intake and air
temperature (p<0.01), a negative relationship between foraging rate and air temperature (»p<0.01) was
determined, indicating that the grazing behavior of wapiti in winter could be relative to its physiological
requirement for its resistance to cold. Most Gansu wapiti underwent rumination twice a day, while the
number of wapiti ruminating at noon was less than that before its exclusion from grasslands. Wapiti waited
for its exclusion from grazing land with no intake after the second rumination.

(3)Comparison of behavior between summer and winter While there were 9 phases of intaking and
ruminating in the daily grazing process of Gansu Wapiti in summer, only 4 phases were indentified in
winter. The ratio of intake time to ruminating time was 1 : 2.4 in summer, but 1 : 6.5 in winter,
indicating that wapiti takes more time to ruminate in summer and their food is not abundant on winter
grazing lands. Intaking time, ruminating time, intaking rate, foraging rate, chewing rate per food bolus,
chewing times per food bolus and daily number of the ruminated food bolus were found to be significantly
less in winter than in summer. Although there was no significant difference of bites per step and ruminated
food bolus per minute between the two seasons, the difference of ruminating behavior between individuals
and the stability of intaking behavior were higher in winter than in summer.
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Table 1 General condition of two seasonal grazing grasslands of Gansu wapiti in Sunan Deer Farm
Summer grazing land Winter grazing land
Altitude (m) 2800~3000 2700~2750
Area (hm?) 585 160
Soil types Alpine meadow soil Mountain chestnut soil
Shrub: + (Ass.
Potentilla fruticosa+ Caragana jubata) - (Ass. S.
Cyperaceae ; - breviflora+ A. frigida)
Main community (Ass. Koresia capillifolia- P. anserine) - (Ass. A.
Grass - (Ass. Leymus inebrians+ C. ammannii)

secalinus+ P. bifurca)

113.5 35.3
Herbage yield (gDM/m?) ’ ’

7~9 11 ~2
Grazing period July to Early September Late November to next February
Mean grazing intensity 692. 8 3243.2
(kg *+ d/hm?) *

* Metabolic body weight in the formula of grazing intensity
1.3
198 s 15 5~6 s 30~50m
10 s 0 .2h 1 s 15min,

. . Lo, 1999 7 20 , 1999 12 25 , 15d,
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Table 2 Grazing behavior of Gansu wapiti in different grassland in summer

Grassland type Shrub Grass Cyperaceae
Slope <8° 30° <5°¢ 30°® <5°
o)
18.2+2.7 22.5+2.1 12.041.0 25.1+3.3 4.6+1.2
Height of main herbage (cm) 7
124.7 137.1 68. 8 22.9 96. 4
Yield of palatable herbage (g/m?)
56.5 48.7 97.0 67.2 86. 2
Ratio of palatable herbage (%) oee
Main behavior Intaking Intaking Intaking Ruminating Ruminating
14.5 40.9 15.4 3.7 25.6

Ratio of stopping time (%)

. . . 46.2+1.0a 49.1-+0. 8b 68. 74 2. 6¢ 67.043.9¢c 50.5+1.1b
Intaking rate (bite/min)

Foraging rate (step/min) 5.4£0.7a 4.640. 6a 7.7%1.6b 7.941. 7be 9.0+£0. 6¢
Bite per step 9.34+0. 8a 11.7+1.1b 11.3+2.3b 11.9+3.2b 5.040. 2¢
@ Main herbage is the edible herbage with maximum important value in
community; 2 Main behavior account for more than 50% stopping time; (3)
16:00~17:00 Observation at Beijing time 16:00~17:00; (1) 17:00~18:00 Observation at Beijing time 17:00
~18:00. 18:00~19:00 The other observation at Beijing time 18:00~19:00;

The same letter means no significant difference between the data in the same row

53.2(£6.0) /min, 4.8(40.9) /min  4.9(40.8) /min,
11.4(4+0.9) / 9.5(4+1.2) / (p=>0.05),
(R*=0.941,p<<0.01),
(R?=0.972,p<<0.01), (9:30) (—3.3C+0.9C) . 44.5(%£3.3) /min,
) 5.740.7C /min); (13:00) (6.7C+£0.7C) )
62.5(+2.1) /min, . 4.3(4£0.7)  /min,
, 8:30~9:00 . ,
; 1d 2 . , . 0. 5h; ,
. 1h o 1d . 52.2
(£1.5) /min,34.8(+2.2) 1.5(£0.1) 136.8(+6.3), )
(p<<0.01), ,
2.3
) 9 ¢ 3); 9.5h 4. 0h,
70.3%  29.6%, / 2.4; s
57.9%, . 21.1%;1d 4 . ,

; s 1 o s 4
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