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Abstract : Burrowing behaviorsof the plateau zokors ( Myospalax bailedly) in reation to il hardness
were investigated by usng radio-tdemetry at Haibei Alpine Meadow Eocosysem Research Sation,
Qingha , China. The results showed that there were no differencesof burrowing behaviors and the effi-
ciencies of the excavating segment between mae and female, except the digging duration of the mae
was longer than that of the femae in the same il. With increase of il hardness, digging duration in
inciors ggnificantly increased , but dried il mass dug out by the zokorsin each bout reduced. Mean-
while the fidd invedtigation d < showed that il hardness afected the distribution of the zokor.
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Plateau zokor ( Myospalax bailey) isone speciesof the four generain Cricetidae which
are entirely fosoria herbivores. It isone of the most important rodentsin China and widdy
distributed in the Qinghai- Tibetan Plateau!*?!. Plateau zokor usesits strong foreclaws to ex-
cavate subterranean tunnels, which are not only acted as shelters but a0 as paths to under-
ground plant parts[3]. In winter , zokors reduce their digging activities sgnificantly , but in
ring, they increase the digging activities because of moderate temperature and for repro-
duction. It has been estimated that , in one year , a Sngleindividua can push 1 024 kg of dry
il to the ground surface, the il can form 242 mounds and cover 22. 53 square meters of
apine meadow during the period of 228 days of mound-building®*!. Despite that people
have conducted many studieson zokor , little is known about its burrowing behavior because
its activities occur in burrow systems. Radio-tracking is a potentia method to detect the ac
tivities and location of fosorial animals® 7, but we still can not know how animals excar
vate. Therefore, glass burrow system for observing the burrowing behavior of zokor wasin-
vented® 01

The objective of our study was to present a new radiotelemetry to determine how the
zokors alocate their time during excavation , how much il could be dug out in unit time, as

* Biography : WANG Quanye (1953 - ) , mde, asociate profesor , be engaged chiefly in animd ecology , and pest
control and management research.
Received date: 1999 - 07 - 05; accepted date: 2000 - 03 - 05
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well as burrowing behaviora display in the habitatsof different il hardness, and sexua di-
morphism of digging behaviors.

1 STUDY AREAS AND METHODS

Study area: The study was carried out at the Haibei Alpine Meadow Ecosystem Station,
the Chinese Academy of Sciences (37°29 37°45 N, 101°12 101°33 E). The area is
characterized by the alpine continenta climate, only the cold and warm seaons can be recog-
nized during a year. The annua mean temperatures is about - 2°C and the precipitation is
530 mm!**. The zokor mostly distributed in areas with meadow vegetation dominated by
dense Kobresa humilis, Potentilla anserina, Ajania tenuifolis, Elymus nutans, Ranun-
culus pulchells, and Carex ., its dendty dgnificantly decreased with increase of the
biomass and densty of grasses and sedges'®!.

Data collection: The zokors used in present study were captured with live traps from
study area ™. Then they were weighed , sexed , placed individualy in hardware cloth cages
in an anima room in which the temperature was kept between 15 20 andfedon avariety
of forbs roots and carrots.

A radio-transmitter (made in the department of rodent behavior and management of our
Ingtitute) was encapsulated in vinyl , it weights 7. 2 g and was fastened around the neck of
the zokor. A new receiver!”! was connected to Yokogawa 3 057 portable inking recorder.
The paper was moved at 200 mm/ minute. 2 x 2 square meters plots were slected at each
study area. A ditch (200 mm wide, 400 cm degp) surrounding the plot was dug out to make
sure there were no tunnel and abandoned burrow. Meanwhile, we dug out a ggp (150 200
mm deep of the underground) to lure zokor to dig. Once an animal began to burrow , its ac-
tivity was automaticaly recorded by the receiver. After a ssgment was burrowed about 500
mm long, we rapidly dug along one end of the burrow to expose it entirdly and the animal
was recgptured by hand , unfixed the transmitter , and placed in the cage. Thelength, diam-
eter and dope of the ssgment were measured. Soil hardness was measured along tunnel wall
at intervas 5 cm by il hardness measurer made in Zhgjiang Agriculture Univerdty. Soil
density and moisture was a0 determined to calculate burrowing efficiency in an unit time.

Data analyss: Burrowing behavior of anima was categorized as digging, kicking loos
ened il backward , pushing loosened il to depodt ste, arching il and other movements
(walking, turning around , grooming , eating , and motionless) [**!. The drawing patterns of
these actions were recognized depending on the background drawing, which the observer St
at the recorder equipment to watch on the animal and made marks at the drawing whenever
an action was changed during burrowing until the anima disgppeared from sght. The time
gending on each action was quantified from measuring the length of drawing pattern of the
action.

2 RESWTS

The burrowing patterns were compared between mae and female to determine whether
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males were more competent for excavating tunnels (Table 1) . Although the body weights of
males (average 283.25 + 42.53 g, N = 8) were higher than that of femaes (average
231.86+22.9g, N=7;t=2.28, P<0.05) , there were no dgnificant differences be-
tween them in dried il mass dugout (t=0.08, P>0.05) , frequency of animals kicking
loosed il away (t =0.29, P >0.05) , the duration of transporting il (t=0.45, P>
0. 05) and the percentage time gpending on digging (t =0.37, P>0.05) or transporting

il . However , the mae had longer digging duration than thefemae (t=2.09, P<0.05).
Table1 Comparison of burrowing behavior between femalesand males under
the same oil hardness (3. 99 +0. 79 kg/ cm®)

Behavior pattern Femdes (N =7) Mades (N =8) t- ted
Mass of il dug (¢/ sc.) 4.20+2.01 4.13+1.30 t=0.077, P>0.05
Digging duration (sec. / bout) 29.68 + 4. 46 40.15+12.51 t=2.093, P<0.05
Kicking loosed il backward (Times min.) 15.75+4. 93 16.32+2.41 t=0.291, P>0.05
Duration of il trangportation (sec./bout) 8.68+3.43 9.57+4.15 t=0.449, P>0.05
Percentage of digging time 85.87+8.74 84.22+8.50 t=0.369, P>0.05
Percentage of transporting time 14.13+8.74 15.78+8. 50 t=0.369., P>0.05

Pateau zokors tended to increase the digging time with the increase of the il hardness,
except in the plot where il hardness wasover 35. 56 kg/ cube centimeter , the absol ute time

sent by zokor on digging was reduced as more time sent on indistinguishable and sf-
grooming activities (Table 2) .
Table 2 Frequency of behavior under different soil har dness

. Soil_hardness (ka/cm®) (N =4)
Behavior ( %)
3.40+£0.20 4.39+0.31 9.84+2.19 26.07+£1.00 35.56%+2.79
Digging 76.27+9.78 80.07+11.60 80.98+7.90 90.44+7.43 84.33+7.04
Pushing 16.56+6.22 12.64+6.61 4.42+0.12 4.20+2.83 1.84+0.57
Sdfgrooming 0.00£0.00 0.00£0.00 0.77£0.37 1.69+1.32
Other 0.26+0.26 2.50+1.32 4.68+1.89 0.67x0.36 1.25+1.13

+4. . +6. . +3. B 5.

gent on digging il was longer than on trans
porting il , meanwhile the harder the il , the longer the digging duration and shorter the
trangporting time (df =3, r=0.9876, P<0.01).
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crease of digging duration per bout (Fig.2). Though plateau zokors dug much longer while
il is harder , the dry il amount dug out per bout by anima was dgnificantly reduced ( df
=3, r=0.9652, P<0.01) (Fig.-3) . Meanwhile dry il mass dug out in a second de-
creased sgnificantly with increase of hardness (df =3, r=0.994, P<0.01) (Fig-4) and
frequency of kicking loosened il away in a minute was a < dgnificantly related to il hard-
ness (df =3, r=0.988, P<0.01) ( Fig.5) .
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In addition, the dry il mass dug out by anima in a second had a sgnificant negative
correlation with digging duration (df =3, r=0.986, P<0.01) ( Fig- 6) and a postive
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correlation with the frequency of kicking loosened il away per minute (df =3, r =0.993,

P<0.01) ( Fig-7) . Thus, the digging time within burrow decreased with the increasng
of digging effectiveness (df =3, r=0.979, P<0.01) (Fg.8) . The more efective ani-
mals burrowed , the shorter time spent in digging duration, this was more remarkable when
animasfaced harder sil.

3 DISCUSSION

It is very difficult to quantify the plateau zokor s burrowing activities However the
method used in thispaper made it possble. For the whole year , the burrowing activities had
close relation with season for both plateau zokor!®! and valley pocket gopher**l. Meanwhile,
plateau zokor favored burrowing on a mild or fine rainy day , digging may even go on until
the next day[3]. It was suggested that rains often the hard and dried oil , bring about favor-
able digging condition. Cox and Hunt al9 noted that moist condition favored activity only in-
directly , probably creating moist conditionsfavored to digging for pocket gopher[l‘”. Our ob-
srvationsof burrowing behavior confirm that plateau zokor favored burrowing in ft il
conditions which were related to il moist. For example, the burrowing processes happened
in such an order: that is searching digging point , digging, kicking loosed il backward,
turning around , pushing loosed il to a depodtion ste, and turning back to digin il condi-
tions bellowed 10 kg/ cm®**! | but the order was interfered when the il hardness was in-
creased over 10 kg/ cm® , and the acts such as selfgrooming , turning around , and paus ng oc-
curred. Plateau zokor is a Pecies different from Vleck spocket gopher , but same result was
found, that is, il type or il hardness largely afected the labor efficiency of burrowing as

described by Vleck and in this study!®*°!.
Table 3 Relationship between zokor density and soil hardness

Soil_hardness (ka/cm®) (N =10)

Zokor densty (ind./hm?

Ground surface Underground 15 20 cm

3.11+0.91 2.64+0.91 25. 82
3.65+1.26 2.42+0.51 26. 08
3.89+2.02 4.24+1.31 8.43
4.00+1.61 4.20+1.83 7.42
4.33+1.29 4.28+1.92 2.49
5.69+1.33 3.44+2.08 0.91
5.77+1.31 5.11+2. 84 3.59
6.31+£1.65 4.62+1.28 6. 89
6.75+6.65 3.84+1.76 8.70
9.36+5.58 5.86+2.82 6. 56
10.02+8.05 5.35+2.81 0.18
15.54 +13. 59 9.27+3.77 0.72
16.26 +8. 49 3.42+1.49 0.00

Pateau zokors prefer to the habitats where il was disturbed or softened that favorite
forbes were relative abundant (Table 3) . An anima could dig out 15. 4 kg dried il per
hour in favorite habitat where il hardnessis about 4 kg/ cm®, the population density was
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over 70 individuas’ hm®. Before zokorswere controlled in 1987 | which was about 5 times
high than that of the harder areas where il hardnessisover 26 kg/ cm®. It isoneof reaons
why forage efficiency was improved along with decrease of the energy cost for burrowing.

When Lessa and Thaeler!'”! reassessed the morphological eciaizationsfor digging il
in pocket gophers, they described that claw diggers are restricted to sandy il , whereas
modification for tooth digging alow exploitation of a broad range of il types. The plateau
zokorsinhabit alpine meadow il*® and occagonaly used the incirs cutting rootsin the
most hard soil , they usually use claw to dig, this was different from the description of Lessa
and Thadler.
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