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Effects of D ifferent Grazing Intensities on Growth of
Potentilla anserina Clones

ZHOU Huarkun,ZHAO Xin-quan,ZHOU L i,ZHAO L iang-HAN Fa
(Northwest Plateau Institute of Biology, the Chinese A cademy of Sciences, X ining 810001, China)

Abstract Grow th characteristics of P otentilla anserina clones grazed at different intensities in 17 yearsw ere
yield investigated in the Position Station of A Ipine and ColdM eadow Ecosystem s in Northern Q inghai and
statistically analyzed The results showed that after long-temm grazing at increased grazing intensity, the
florae declined in their heights coverage and grassland quality. A s the grazing intensity increased, P. anseri-
na clones increased their stolon numbers and branching capacities, and their plants become short and
gradully transformed from erect and half-erect ones into procumbent ones, presenting a clear plasticity in
their morphologies T he grazing intensities did not show ed significant influences on the plant heights, root
lengths and leaf numbers of the ramets of P. anserina clones, tended to insignificantly make the gacers
shorter and thicker and the spacer and ram et numbers increase T he energy inputs in the grow th of P. anse-
rina clones (dryw iehgtsof the ranets and stolons and their proportions) in the quadratsw ith light grazing
and w ithout grazing w ere low er than those in the quadratsw ith heavy grazing It was shown that as the
grazing intensity increased ;P. anserina clones increased their asexual reproductive capacities,w hich pre-
sented a typical ecologically adaptive strategy.
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Table 1 Design of the grazing experiment
Grazing treatment A B C D E CK
Target utilization of herbage (%) 60 50 45 35 30 0
L ength of grazing season (M onth) 5 5 5 5 5 0
A vailable grazing area (hm?) a 92 112 139 185 275 1 00
N umber of Tibetan shegp (No ) 5 5 6 6 7 0
Grazing intensity (T ibetan sheep/hm?) 5 43 4 46 4 32 324 2 55 0
13 °
2001 10 : : I6Q= D (i ). i
’ 1Si
’ 2
40 50
21
’ 2 ’ ’
, 85 24h , ,
’ 5 (C) ’ Shan'
6 50anx 50 an , non-W iener Pielou -Dun-
, can 6
) ShannonW iener (P>
) ) Q 05,n= 6), (C) Pielou
’ ’ (A ) (P <
, e Q 05,n= 6), BDE
; (P>0Q 05) . )
[27]
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g
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2 , : . 0
(2) ShannonW iener H=- zl(Pi' In 3 5 G B g CK
P, y Pi i ( T AL B
) Grazing treatments
’ 1
3 i E1=
| (3) Pielou E:= H/In (S) ( > 0.05)
(30] Fig 1 The NV sof Potentilla anserina
) in different grazing plots
(Index of Grassland Q uality, IGQ ) The same letterson the bar topsmean
S ( )’ insignificant differences (P> Q 05)
3) 2, 1’ 0) - 1 .
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Table 2 Characteristicsof the plant communities in alpine and cold shrub meadow s at different grazing intensities

Grazing treatment

Community characteristics

A B c D E CcK
Fecies number 39 38 37 37 37 36
( /2500an?) 2083 397a 2100+179a 228%306a 2367+103a 2317+223a 23 50+ 3 39
Species richness - a - a . a - a - a - a
Species diversity index 247+ 038a 264t023a 27202a 25%012a 251+01la 236:01la
Evenness index Q67+010ah Q74:Q07bc Q75tQ006c Q72:Q03abc Q69+ 0Q03ac 0 65:003a
Height(an ) Q02+ 45a 1558£552ah 1750£315b 2517t343c 3000+ 548c 37 00t 6 32 d
Coverage(%) 8117+ 15 94a 8683t 293ab 94 33t 1 63bc 93 67+ 250bc 96 67+ 250c 98 67+ 2 16 ¢
2
A bovegrourggfbfﬁgsg“ ) 5181+ 13 86a 56 99+ 26 06ab 71 92+ 16 71ab 82 50 21 57 be 113 64+ 29 27 d 103 22+ 25 90 cd
ndex of qrassl(aﬁ‘?q)ua”w 123t 044a 142t02la 163£03la 220£033b 235:£036b 2490 27b
+ ; (P> 0 05) .

Note The figure at the table are the averages + standard deviation The figuresfollow ed by same lettersw ith the one sane letter in one row are not significantly
different (P> Q 05).

22 , AB 1 4 A
221 C 4 3 , DE
b CK 2 b
1, 2 3 sl 0,
3 ’ b ’
( 0 535 /hm2, CK , ,
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4 b b
3

Table 3 Stolon numbersof Potentilla anserina clones at different grazing intensities

Grazing treatment

A B C D E CK
Stolon
num ber
Sanpling Percent Sampling Percent Sampling Percent Sampling Percent Sampling Percent Sampling  Percent
num ber (%) num ber (%) num ber (%) num ber (%) num ber (%) num ber (%)
0 12 300 22 478 27 551 32 69 6 35 814 33 750
1 18 450 18 91 18 36 7 10 217 7 16 3 5 11 4
2 6 150 5 109 3 61 4 87 1 23 6 136
3 3 75 0 0 1 21 0 0 0 0 0 0
4 1 25 1 22 0 0 0 0 0 0 0 0
>4 0 0 0 0 0 0 0 0 0 0 0 0

Total 40 100 46 100 49 100 46 100 43 100 44 100
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Table 4 The genetsof Potentilla anserina clones at different grazing intensities
1 2
The genet of P. anserina clonew ith one stolon The genet of P. anserina clonew ith two stolons
Grazing
treatment
Height(an) Root length(an) L eaf number Height(an) Root length(an) L eaf number
A Q62a 6 55a 367a Q 63a 6 68 a 350a
B Q73a 543a 328a Q 78a 538a 320a
Cc Q87a 509a 311la Q80a 583a 367a
D 132D 55la 350a 1 05a 543a 325a
E 313¢ 417b 329a 320D 500 a 4 00 a
CK 494d 312b 280a 438¢c 37b 397a
, (P> Q 05) .
Note The figuremarked with same letterson top right in each column are not significantly different (P> Q 05).
223 ) ) 0,
, ( 2),
[31]
5 ) BCDE A
(F< Faos,P CK ,
> Q 05), ) CK
Table5 The ranetsof Potentilla anserina clones at different grazing intensities
! 2
Tgﬁ)ggcveittﬁfoﬁéi?g%hna The ranet of P. anserina clonew ith two stolons
Grazing 1 1st stolon 1 1st stolon 2 2nd stolon
treatment
Height Root L eaf Height Root L eaf Height Root L eaf
(am) length(am) num ber (am) length(am) number (am) length(am) number
A Q25a 0 88a 12la Q23a 0 93a 130a 02la 172a Q9%a
B Q23a 19%b 123a Q33a 207b 177a Q2la Q48b 125a
C Q32a 168b 139a Q3la 222b 123a Q16 a 188a Q75a
D Q22a 232b 131a Q15a 2 88b 105a Q19a Q73a 133a
E Q22a 167b Q91la Q 65b Q0 50 a 100a Q30b Q00c 100a
CK Q 68b Q76c Q86 a Q 00c Q0 00c Q 00 b Q0 00c Q 00c Q00b
(P> Q 05) .

Note The figures followed by sane letter in each colunn are not significantly different in the table (P> Q 05).
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Table 6 The gacers and stolons of Potentilla anserina clones at different grazing intensities

Grazing treatment

1

P. anserina clone
w ith one stolon

2

P. anserina clonew ith two stolons

1 1 2

1st stolon 1st stolon 2nd stolon

A 285a 2 53a 2 70 a

B 28la 279a 234a

C 293a 369b 333b
L ength of spacer(an) D 385b 389b 2 93 ab
E 348D 364D 2 67a

CK 3 67b 350b 2 3a

A Q 55a Q 66 a Q55a

B Q 56 a Q 56 a Q43b

C Q 47 a Q64a Q42b
Thickness of spacer(mm) D Q71b Q6da Q 48 ab
E Q47 a 0 50a Q40b

CK Q 47 a Q 53a Q54a

A 8a 8a 5a

B 8a 7a 4 ab

C 7a 6 ab 4 ab

N umber of gpacer D 8a 6 ab 5a

E 7a 5b 3b

CK 7a 6 ab 6a

A 22 77 a 28 20 a 13 52a

B 22 49 a 19 52 b 935b

C 20 48 a 22 13 b 13 33 a

L ength of stolon(am) D 3082b 23 33b 14 63 a
E 24 34 a 18 20 b 800D

CK 25 67 a 20 9 b 14 02 a

(P> Q 05) .

Note The different parameters follow ed by sane letters in each column are not significantly different (P> Q 05) in the table
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Table 7 The dry mass allocations to different modules of Potentilla anserina clones in different grazing treatment

Grazin Genet above-  Genet bellow - Ranet above- Ramet bellow -
treame%t ground ground Genet ground ground Ranet Stolon Clone
dry mass dry mass dry mass dry mass
A 119 1(43 9) 104 0(38 3) 223 1(82 2) 17 0(6 3) 36(13) 27 7(10 2) 20 6(7 6) 271 4
1 B 76 1(37.7) 83 5(41 4) 159 6(79 1) 11 8(5 8) 13 1(6 5) 14 9(12 3) 17 3(8 6) 201 8
P. anserina C 97 3(43 8) 83 1(37 4) 180 4(81 2) 93(42) 12 4(5 6) 21 7(9 8) 20 1(9 0) 222 2
Clonestwlith D 114 5(41 8) 76 3(27 8) 190 8(69 6) 19 7(7 2) 24 8(9 1) 44 5(16 3) 38 7(14 1) 274 0
one stolon
E 80 7(37 4) 79 7(36 9) 160 4(74 3) 16 2(7 5) 18 0(8 3) 34 2(15 8) 21 4(9 9) 216 0
CK 183 4(51 4) 121 8(34 1) 305 2(85 5) 13 0(3 6) 15 0(4 3) 28 0(7.9) 23 6(6 6) 356 8
A 99 0(29 1) 113 0(33 2) 212 0(62 3) 36 0(10 6) 42 0(12 4) 78 0(23 0) 50 0(14 7) 340 0
) B 95 2(39 3) 80 0(33 0) 175 2(72 3) 24 5(10 1) 23 5(97) 48 0(19 8) 19 0(7 9) 242 2
P. anserina C 105 7(37 3) 67 7(23 9) 173 4(61 2) 27.0(9 5) 42 0(14 8) 69 0(24 3) 41 0(14 5) 283 4
;Jongwlith D 129 3(36 3) 126 5(35 4) 255 8(720) 31 5(8 8) 27 0(7 6) 58 5(16 4) 42 3(11 9) 356 6
o stolons
E 114 0(452) 104 0(41 3) 218 0(865) 10 0(4 0) 30(12) 13 0(5 2) 21 0(8 3) 252 0
CK 166 7(43 1) 187 0(48 4) 352 7(91 5) 2 0(0 5) 0.0(00) 0(0 5) 30 7(7.9) 386 4
(mg),
Note :In the table, the figures are the average (mg) and the figures in bracket are the percentages to the total biomassesof the clones
’
(
[33,34]
) ) , 127]
’
’ ’
’ ’ ’
’
b ’
( 1 ,
[8]
’ ’
(E CK ,
) ’ ’ ’

, A B ) [35.38] | , 17 a
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