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Influence of burrowing activity of plateau pikas (Ochotona curzoniae) on
nitrogen n ils
L UWei', XU Qingnirt, WANG Xi*, ZHAO Jianzhong', ZHOU L

(1 Northwest Plateau Institute of Biology, Chinese Acadeny of Sciences Xining 810001, China)
(2 Qinghai EnviroomentM onitoring Center, Xining 810007, China)

Abstract: W e analyzed the effects of burrowing activity of plateau pikason inorganic nitrogen in ils by measuring the to-
tal nitrogen content, N-NH,” content, and N-NO, content in different sorts of mounds il and in il 0 - 10 an below the
mounds, and estimated increased sizesof inorganic nitrogen by mean mounds density rate  The results showved that otal ni-
trogen contentswere not changed in different orts of mounds il, and the trend for NH,” nitrogen content, NO; nitrogen
content, inorganic contentwere: in nev mounds > in Wwo-year mounds > in multiyear mounds > in control il The one
way ANOVA results shoved thatNH, nitrogen contentwas not changed in different ortsof mounds oil, butNO; nitrogen
content in nev mounds il and in to-year-old mounds il was greater than itwas in multiyear mounds il and in control
il inMay (F=14.55 P <0.001, df=3, 12), and inorganic content in nev moundswas greater than it in control ils
inMay and Septamber (R, =14.55 P <0.001, df=3, 12 Fg, =3.92, P<0.05 df=3, 12). N-NH, oontent
reduced gradually fran M ay © August, and increased in September, N-NO, oontent and inorganic nitrogen content showved
the trendsof“ high-low-high-lov-high” framMay to Septamber  The oneway ANOVA reaults shaved significant differences
betveen months N-NH,  content, N-NO, content and inorganic nitrogen content in ®ils0 - 10 an under different rts
mounds shoved the same change as in mounds ils anong months and treaiments, butN-NO; oontent and inorganic con-
tent were greater in ©ilsO - 10 an under nev mounds il than itwas in control il (P <0.05) in the ssmemonth regpec-
tively, and N-NH, content, N-NO; content and inorganic nitrogen content showed significant differences betwveen different
months of the magnitude of the changes in NNH,  content, NNO; content and inorganic nitrogen content were
162. 6 mg/kg, 355.1 mg/kg and 497. 7 mg/kg repectively in nev mounds il

Key words Burrowing activity; Mound; Nitrogen content; Plateau pika (Ochotona curzoniae)
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(burrowing activity) , , ,
) , , 420

( ), : 560 mm, 6 10

(Reichman and Seabloom, 2002; ( , 2008)

, 2006) , )
, (For- (Kobresia humilis) ,
mosv, 1928; Dmitriev, 1985, Whicker and De- (Kobresia pygmaea) (scir-

tling, 1988; Snith et al., 1990; Huntly and Reich-
man, 1994; Stgp, 1998)
(Tilman, 1983; Sencer et al., 1985, Reichman
and Snith, 1985; , 2002;

, 2004)
(Ceballos et al., 1999; Chien and Snith, 2003)

(Ochotona curzoniae)

(
, 1985),
( , 1980; , 2002;
, 2003) ,
(
, 1983, , 1998; , 1998;
, 1999, , 1999, )
2006) ,
1
1.1
, 34°17  34°
25', 100°26" 100°43', 4120 m

3

pus distigmaticus) (Elymus nutans)

(Poa annual) ( Ptilagrostis

concinna) (Carex moorcraftii)

(Ajania khartensis) (L eontopodium
pusillum) (L agotis beachystachya)
1.2
1.2.1

2007 4 2007 9
, 100 m x100 m
1.2.2
(A) (B) (C)
10
1.2.3
2007 5 2007 9
0 10 an ,
0 10 an , 5
(CK)
, 100 g
, 160 ,
1.2.4
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: M = PxMAC
3 AC =C~ C,
, M
: (9, P
) ) 7 ), Mg (kg/
( , 1982), , , ), AC
e (g/kg), C,
1.2.5 (g/kg)
2007 8 I 50 m x50 m Z
6 , 3d 2.1
' 25m x25m
4 10 , )
, , 4
= / , ,
= /
3 50m x50m , ,
50m x50 m , , , ,
: DR A) > (B) > (C)
: 10 : (1
x(1- )
1.2.6 : 770.7  /hm’,
260.0 /M’ 258.7 /mm’ 263.0 /hm’,
) 111
, Dun- 310.4 /hm’
can 0. 05 2.48 |/
1
Table1 Configurational character of different type mounds
(m?) (an) (ko)
Type of mounds Area covered (m?) Mean height (am) M ean weight (kg)
A 0.2098 +0. 0151 5.6 £0.50 11.00 +0. 64
B 0. 0801 +0. 0096 3.7+0.41 7.11 +0. 49
C 0. 0705 +0. 0068 2.5+0.23 6.80 +0.45
A: . B: ;. C

A: One-year mound; B: Two-year mound; C: M ultiyear mound.

2.2
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> , 9 , 6 , “W”
(P> ( 2 , 5
0. 05) , , 6
5 (A: 35.5 mg/kg B: (F=15.34, P <0.001, df =4,
33.6mg/kg, C: 32.3 mg/kg, CK: 31.5 mg/kg), 16) ; 6
8 (A: 17.8 mg/kg, B: 14.8 mg/kg C: , 5 7 8 (F =11.55 P<
13.4mg/kg, CK: 13.2 mg/kg), 0.001, df=4, 16); 5 7 9
5 8 ) 9 6 8 ., 8 6
, (F=11.21, P<0.001, df=4, 16);
, 6 , 9
(F=3.55, P<0.05, df=4, 16), 5 8 (F=11.42, P<0.001, df=4, 16)
8 N 45 §A 1B [ WK
, 5 .6 7 R 40 I
9 8 (F=23.80, P<0.001, df IR
=4, 16); : 5 2
, 8 (F = ? 20
14.11, P<0.001, df =4, 16); , ="
5 ., 5 6 "
, 8 , (F = 0 \ \ \
13.42, P <0.001, df=4, 16) ’ S ’ ’
40 SA B 3¢ W CK
-~ S0 2 A ; B:
_\;m | abb ba abbeb b , C ; CK:
E I [w . — bdecb
%20 | F [ ‘ : ‘f | LG mi 1* (P>0.05)
_; ' ; | ’ | E }} - , | Fig 2 Changes in NNO; content in different mounds A: One-
ﬁ; 10 ' ‘ 1 J ; } E ] I } ‘ year mound, B: Two-year mound;, C: Multiyear mound;, CK:
) % z '.‘ ' E ; ‘ E i } Contrlol;‘ F%arsacr?sssane treatments topped with the same letter are
. . = = 5 not significantly different (P >0. 05); Bars across sane month em-
1 Months bedded with the same letter are not significantly different (P >
0.05).
1 A B
; C ; CK: ; !
(P >0.05)
Fig 1 Changes in NNH, content in different mounds A: One- ,
year mound, B: Two-year mound;, C: Multiyear mound, CK: , ,
Contmwol; Bars across sane treaiments topped with the same letter are
not significantly different (P >0. 05). !
, > > ’ ,
> ( 2 , > > ( 3) 5 .
) 5
(F=8.73, P<0.01, df , O

=3, 12) (F =14.55, P <0.001, df

5 , =3, 12); 9
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1
(F=3.92, P<0.05 df=3, 12) 5 6 7 9 , 8
( (F=13.42, P<0.01, df=4, 16)
3), , 5 . 7 9 , 6 40 NA B @e mCK
aaaa
g K03 abab a
8 ! 2 L.L l“ll bbecab
“ W" f ’ E‘; = "L cecbhb
o~ cdbe
5 , 8 B
g 20
5 7 9 (F = e
1=
13.33, P <0.0L F =21.16, P < 0.00% g 10
F =11.48, P <0.00L F =13.07, P < 5
0= :
0.001; df=4, 16) 5 6 7 8
1 Months
SA OB @c mCK
80
aaaa
4 0 10 an LA
Ly LJ_‘ bbb b & - -
60 K bebe b b , B: ; C : :
S *dedbe b <
EDS() T \ ddecec J-
S (P >0.05)
g 40 \ ) ) . )
£ \ Fig 4 Changes in 0 - 10 an N-NH, content under different
S 30 \
= N \ mounds A: One-year mound; B: Two-year mound; C: Multiyear
i 20  faia|blbl a ‘ll ‘;
g N\ mound; CK: Control; Bars across sane treaments topped with the
10
sane letter are not significantly different (P >0.05); Bars across
e 5 7 9 same month enbedded with the sane letter are not significantly dif-
J1 Months ferent (P >0. 05)
3 A
B C ; CK: 0 10am
( 5 :
(P >0.05) 0 10 an )
Fig 3 Changes in N-N content in different mounds A: One-year
mound; B: Two-year mound; C: Multiyear mound; CK: Contol;
0 10 an 5 9

Bars across sane treaments topped with the sane letter are not sig-
nificantly different (P >0.05); Bars across sane month embedded

with the same letter are not significantly different (P >0. 05) .

2.3 0 10 an
0 10an
( 4,
> > >
9
(F=3.66, P<0.05 df=3, 12)
) , 5
8 , 5 9 ;
5 7 8 9 (F =17.75,
P<0.01, df =4, 16); 2
5 7 9 8
(F=16.25, P<0.01, df=4, 16);
5 7 8 9

(F=9.93, P<0.01, df=4, 16);

(Fs =5.72, P
<0.05 F, =6.91, P <00 F = 4.66,
P<0.05 F, =3.40, P=0.053 F, =6.00, P

<0.0L df=3, 12) 0 10 an
“W ,
, 6 (F =9. 20,
P<0.01, df =4, 16); ,
8 (F =
14.40, P <0.01, df =4, 16);
. 7 (F =6. 75,
P <0.01, df=4, 16)
0 10 an
( 6) , 0 10 an
>
> > ,
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40
0 10 an 80 §A B mc mCK
(F5 = 5 77, P < 0 05, F6 = 3 81, 70 aaaa
~ ,I. aababb
P<0.05 F, =15.81, P<0.0L F, =4.13 P <6 NI ey L T
£ \
<0.05 F, =11.30, P<0.0L df =3, 12) 2
E 40
0 10 an :
13 ” ; ‘“) \
W y y 5 7 é 20 |a l‘ b “: blb
9 , 6 8 , o} |
0 10 an , 5 o LHL 2
7 (F=11.92, P< A Months
0.01, df=4, 16); 0 10 an
6 0 10 an A
, 6 8 (F=15.42, P
; B ; C ; CK: ;
<0.01, df=4, 16); 0 10 an
, 5 7 8 9 , 8 (P >0.05)
5 6 7 ( F=12.99, P<0.01, df Fig 6 Changesin0 - 10 an N-N content under different mounds
=4 16) A: One-year mound; B: Two-year mound; C:. Multiyear mound;
= o —- o CK: Contml; Bars across sane treaiments topped with the same let-
_ = P ' ter are not significantly different (P > 0.05); Bars across sane
i_f 30 abbb aaba month enbedded with the sane letter are not significantly different
L (P >0.05)
= bbbe
g2
z
& 0 2.4
;ﬁ- b
0
( 2),
2.5
5 0 10 an A
. B ; C ;. CK: ;
(P >0.05) 8 ,
Fig 5 Changes in 0 - 10 an N-NO5; oontent under different
mounds A: One-year mound; B: Two-year mound; C: M ultiyear 5
mound; CK: Control; Bars across sane treaments topped with the
same letter are not significantly different (P >0.05); Bars across ’
same month enbedded with the same letter are not significantly dif- ’ !
ferent (P >0.05) ) )
3
2 (g9/kg)
Table2 The total N concent in different mounds (g/kg)
A B C CK
5 May 0.811 + 0.0017 0.802 + 0. 0090 0. 800 + 0.0039 0. 807 + 0.0041
6 Jun 0.801 + 0.0031 0.801 + 0. 0020 0. 806 + 0.0051 0. 800 + 0.0024
7l 0. 800 + 0.0033 0.808 + 0.0049 0. 806 + 0.0097 0.803 + 0. 0049
8 Aug 0.800 + 0.0019 0.802 + 0.0071 0.801 + 0.0087 0.804 + 0.0048
9 Sept 0.803 £ 0.0025 0.808 + 0.0039 0. 809 = 0.0042 0. 805 = 0.0092
A: ; B: ; C ; CK

A: One-year mound; B: Two-year mound; C: Multiyear mound;, CK: Control
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) (Jastrov, 1996)
3 (mg/kg) :
Table 3 The increased mean anount of inorganic N content in the mound
burroved by one pika (mg/kg)
N-NH, N-NO3 N-N ’ '
162. 6 335.1 497.7
3)
3
3.1 (
, 2006) ,
4)
( , 2004)
, (Mumphy et al ,
, 1998) ,
( , , ( , 2005) ,
2006) , ( :
2006) , ,
> > > ,
1 > > L
(M yospalax baileyi) : : ,
1 > L
> ( , 1993),
, : 3.2
1) ’
1 1 ( 2)
(Berendse, 1990) 0.2% ,

: , ; ( , 2001), ,
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