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Alpine meadow degradation alter the clonal growing characterigics o Potentilla

anserina

ZHOU Huar Kun, ZHAO XinQuan, ZHOU Li, LIU Wei , HAN Fa, GQJ Sng  (Nothwest Plateau Ingtitute d Bioogy , Chinese
Academy d Sdences, Xining 810001, China) . Acta Ecologica Sinica,2006,26(2) :508 520.

Abgract : The method of field survey and conparative sanmpling plots was enployed to invedigate the ecological adapting drateges
o the typicd golon plant in different hahitats and the irfluences of apine meadow degradation to the clona growing characteridics
of Potentilla anserina. The purpose of this sudy d< incude that examine the hypothess of habitat adaptation and provide the
process of the degrading mechaniamin dpine meadow. The experiment setswas located in the headwaters of the Yangize, Yelow
rivers. The results suggeded that the obvious change of plant community structure and function, il properties irfluenced the
clona growing behavior and nmorphological characteridicsdf P. anserina in heavily degraded meadow. The solon number and the
branching intengty of P. anserina were increased a the degraded apine meadow. The genet and ramet of P. amserina a the
ron-degraded apine meadow were higher than those a the degraded dpine meadow. The genet root of P. ansrina a the
degraded dpine meadow was deep than that at the non-degraded dpine meadow. There was no sgnificant difference of genet ledt
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number at the two sanrpling plots. The ramet root of P. anserina a the degraded apine meadow was shorter than thet at the nonr
degraded apine meadow. The ramet ledf number &t the degraded apine meadow was nore than that a the norrdegraded apine
meadow sgnificantly. The acer length, gacer thickness and golon length of P.  anserina a the non-degraded dpine meadow
were larger than those of P. anserina a the degraded apine meadow. The average spacer number of P. ansrina a the o
degraded apine meadow was less than that of P. anserina a the degraded apine meadow. With the increase of golon number of
P. anserina clone, the energy dlocation of P. anserina for the clond reproduction were increased dowly a the two sanpling
plots. The energy dlocaion of P. anserinafor the clond reproduction a the non-degraded apine meadow was nore than that at
the degraded dpine meadow. The dry mass proportion of the genet to the totd biomass of the clone at the non-degraded dpine
meadow was dightly less than thet a the degraded dpine meadow. The proportionsof the ramet and the golon biomass to the tota
biomass o the P. anserina clone at the non-degraded apine meadow were larger than that a the degraded dpine meadow. The
irfluences of apine meadow degradation on the clond growing characterigics of Potentilla anserina was closaly correlated to the
habitat change which was caused by the change of plant community structure and functions. All the irfluences mentioned above
were the regonses of P. anserina to the resource and habitat variation, were the nog reaonable dtuation to the resource
utilization and the results of adgptation aswell. The irfluence was d 0 benefit to exert the potency of clond reproduction of P.
ansrina. The research result proved the evidence of the hypotheds of habitat adgptation.
Key wor ds: Potentilla anserina; clond growing characterigics; apine meadow degradation; norphologica pladicity ; adaptetion
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1.4
S : (V) =(
+ ) /2 x 100'%
(23]
(1) S=n
,n ( )
(2) Shanmon-Wiener H=- .Z(pi . In P)
, P [ ( )
(3) Aelou E. = H/In(S) ( )
(241 (Index of Grassand Qudlity , 1GQ)
3
IQ = Z(i - S)
i 'S 5 (
) [} 3 [} 2 [} 1 10 y 1
2
2.1
2.1.1 ( Ptilagrestis concinna)
, (Ajania tenuifdia) (Ajuga
lupulina) ( Pedicularis kansuensis) ( Bshdltza calycocarpa) ( Oxytropis kansuensis)
(1
, ( 1
1
Table 1 The characterigics o plant community o non-degraded and heavily degraded al pine meadow
t
Item Non degraded alpine meadow Heavily degraded apine meadow ttet (n=6)
Totd gpecies number 36 22 —
Secies richness(No. /25 x 25cnP) 18.50 10.33 t=2.78, p<0.05
Soecies diversty index 2.11 1.58 t=2.60, p<0.05
Bvenness i ndex 0.72 0.68 t=1.85, p>0.05
Height (cm) 3.58 3.42 t=1.92, p>0.05
Qoverage( %) 89.50 46.50 t=4.04, p<0.05
Above-gound hiomass(g/25 x 25cn?) 15.48 6.47 t=3.12, p<0.05
Index of Grasdand Qudity (1GQ) 2.44 0.17 t=5.82, p<0.05
, ( 2,
( 2) 1 1

(t=5.85,d =5,p<0.01)
2.1.2

(t=4.54, d =14,p<0.01,

2),

(t=2.63,d =14, p<0.05) ,
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1 ( N
P K ) ( 2, : :
2
5 Table2 The soil properties (0 20cm) o non-degraded and heavily
o
é 20 -|— degraded al pine meadows
2 s | |
B Norrdegraded  Heavily degraded
H 10 - ftem meacow meacow
i
ﬁ 5 Sil bulk dendty (g/cm®) 1.20 1.57
Moi gure( %) 28.75 10.56
| .
0 Organic metter ( % 8.44 6.38
RBLE A BRI Agf'ilnabl it ; O?IJ a/kg) 59.97 14. 66
Non-degraded Heavily degraded Va‘ € nirogen - :
meadow meadow Tota nitrogen( %) 0.41 0.34
Available phoghor (U g/kg) 10.74 9.7
) Totd phosphor ( %) 0.071 0.051
2 Available kalium{ g/kg) 200. 90 147.93
Fg. 2 The IV vaidion of P. arsina dter the apine meadow degr Total kalium( %) 1.86 184
0,
agetion! 1] Totdl_ st (%) 0.107 0.068
1 2 \ 3
Table 3 The sampling number and its proportion o Potentilla anserina
cdone with different gdons
, , s Nonrdegraded meadow  Heavily degraded meadow
, Item (%) (%)
Sanple . Saple .
, number Proportion number Proportion
[15,17,18]
P. anserina 11 22.00 3 6. 82
clone with 0 golon
L 7 l
P. anserina 18 36. 00 11 25.00
clone with 1 golon
2.2 2
P. anserina 17 34.00 18 40.91
clone with 2 golons
2.2.1
3
, P. arserina 3 6.00 4 9.09
clone with 3 golons
1, 2 3
(7 4
' P. amserina 1 2.00 6 13.64
( Halerpestes cymbal aris) [26] clone with 4 golons
4
, 3 4 P. arserina clone 0 0.0 2 454
nd 4 golons
, 4 ( 3;
Totd vadue 50 100 14 100
, 1 , 3 4
: 20%, , 4 ( 3,
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( ) [27]
2.2.2 (Genet) , (2] ,
: ( 4 (t=7.06, o =2,p<0.05) ,
(t=14.52, £ =2,p<0.05, 4), (t=0.13,
o =2,p>0.05)
2.2.3 (Ramet) 28]
( 95
(t=4.68, & =5, p<0.05) , , ( 5
(t =0.64, t =1.50, & =5, p>0.05)
4
Table 4 The genet o Potentilla anserina done in different meadows
Non- degraded meadow Heavily degraded meadow
(cm) (cm)
Item Saple heicht Root lengh  Led number  Sanrple height Root length  Ledf number
number 9 of genet(cm) of genet number ot genet (cm) o gendt
1
. . n=18 2.53 5.12 5.28 n=11 1.42 8.90 5.55
P. arserina clone with 1 dolon
2 . ] n=17 2.49 5.22 6.53 n=18 1.82 9.98 6.94
P. ansarina clone with 2 golons
3 . ] n=3 2.67 5.17 8.33 n=4 1.75 9.75 7.50
P. ansrina clone with 3 golons
Average vaue 2.56+0.09 517+0.05 6.71+1.53 1.66+0.21 9.54+0.57 6.66+1.00
. e F2.5=2.18, F2,55=3.15, Fp 5 =3.30, F2.00=2.16, Fy. =325, Fp 5=3.35,
p>0.05 p>0.05 p<0.05 p>0.05 p>0.05 p<0.05
The data in the table are average val ues
5
Table 5 The ramet o Potentilla anserina clone in different meadows
Nonr degraded meadow Heavily degraded meadow
item ©M ot lengh  Leef number (M contlengh  Leet number
. ot
height o ramet(cm) o ramet heid o ramet(cm) o ramgt
1
. . 0.50 0.85 1.00 0.36 0.94 1.05
P. ansarina clone with 1 golon
2 1 1% golon 0.62 1.11 1.11 0.48 0.9 1.42
P. ansarina clone with 2 golons 2 2™ golon 0.64 0.84 1.06 0.38 0.89 1.14
3 1 1% golon 0.69 112 2.00 0.57 1.03 1.61
nd
P. arsarina done with 3 golons 2 2™ golon 0.44 0.89 0.71 0.41 0.59 1.27
3 3“golon 0.52 0. 66 1.00 0.32 0.51 0.90
Average v ue 0.57+0.10 0.91+0.18 1.15+0.44 0.42+0.09 0.83%+0.2 1.23+0.26
E F tet F5155:l.30, F5'55:2.33, F5'55:2.24, F5v53:l.85, F51$21.35, F5153:2.29,
p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05

The data in the table are average values
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2.2.4 (Soacer) ’ [29]
, ( 6
; ( 6, (t =0.34, t = 1.55,
t =1.33,d =5, p>0.05) ( 6,
: (t =0.09,d =5, p>0.05)
( 6, ( 3,
2.2.5 )
4 , 3 ,
, 3 , ( 3
6
Table 6 The spacer and gdon o Potentilla anserina cone in different meadows
Nonrdegraded meadow Heavily degraded meadow
item (cm) (mm) Specer (cm) (cm) (mm) Specer (cm)
Soacer Spacer Solon Spacer Spacer Solon
. number . number
length thickness length length thickness length
1
P. amserina 3.17 0.90 3.50 12.09 2.52 0.63 3.00 8.17
clone with 1 golon
1
2 " 3.61 0.84 4.47 17.19 3.42 0.75 4.56 16. 52
1% dolon
P. anszrina clone 2
with 2 golons 2™ gojon 3.23 0.70 3.12 11.33 3.30 0.74 3.28 10. 82
1
< 332 0.78 4.33 15.37 3.52 0.83 4.50 15.85
3 1% dolon
2
. d 0.81 2.33 7.67 3.13 0.73 3.75 11.73
P. amserina clone 2™ dolon
with 3 golons 3
d 3.18 0.72 1.67 7.82 2.74 0.63 2.50 7.79
3" golon
Average va ue 3.17+0.36 0.79+£0.07 3.24+1.10 11.91+3.87 3.11+0.40 0.72+0.08 3.60+0.83 11.81+3.71
. e Fs.55=2.30, Fs55=123, F5,55=2.33, F5,55=2. 32, F5,56=231, Fs5.556=1.24, F5 55=1.34, F5,53=231,
p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05
The data in the table are average va ues
, > > , ( 7, 98
1 ( 7 L 8) 1
(t=0.11, & =5, p>0.05, 7.8, ( )

(t =124,1 =0.18, d =14, p>0.05) ,
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