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The effect of traveling on the inter specif ic correlation of damn inant populations

in L ishan subalpinemeadow, Shanxi Province
ZHAN G Gui-Ping"?, ZHANG Feng"®", RU WenM ing"? (1 Institute f L oess Plateau, Shanxi University, Taiyuan
030006, China; 2 Depariment d Biology & Chemistry, Changzhi College, Changzhi 046011, China; 3 School o L if e Science and T echnology,
Shanxi U niversity, Taiyuan 030006, China). Acta Ecologica Sinica, 2005, 25(11): 2868 2874
Abstract: L ishanM ountain is located in the eastern of Zhongtiao Ranges in Shanxi Province 35°16' 35°27'N, 111°51' 112°30'
E Its top peak, Shurwangping, is at 2 358n above sea level L ishan Provincial N atural Reserve w as authorized by Shanxi
Government in 1983, and L ishan N ational N atural Reserve w as authorized by the State Council of the People’s Republic of
China in 1988 Its area (248km?) is the biggest and there are the richest plant reources anong all N atural Reserves in Shanxi
Province Therew ere 972 pecies of seed plants, belonging to 491 genera and 123 families Because of its abundant natural
scenery and cultural scenery, it has been one of the fanous traveling pots W ith the development of tourisn, how ever, its
vegetation reourcew as danaged in some degrees

In order to evaluate the effect of tourisn disturbance on intergecific asciation, the vegetation in Shurwangping
subalpine meadow w ere investigated Four parallel transects, whichwere Om, 4m, 8n and 12m regectively avay from the
road, included 77 quadrats (21 quadrats in transects 1, 20 quadratsin transects 2, 19 quadratsin transects 3 and 17 quadrats in

transects 4, regpectively). Based on the field investigation data, 88 gecieswere recorded and 18 dominant fpecies w ere
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reserved after deleting some gpeciesw hich coverage or frequency w as snaller than 5%. The intergecific correlation influenced
by traveling in the Shurw angping subalpine meadow w as studied by using X’-test for 2x 2 contingency table, variance ratio
(VR) test, Pearson’s correlation coefficient test and Spearman’ s rank correlation coefficient test

The resultswas asfollow s The asociation index (VR) of different distance transectsw as all bigger than one Based on
the statisticsW (X osv<W < X o), the overall asociation of the community w as not significant (p> Q 05) and tended to no
correlation anong all ecies, and it meant that the eciesof the community w eremostly independently distributed W ith the
increase of the distance betw een the traveling road and the transects, the overall asociation index (VR) of four transects
declined The proportion of the positive and negative asmciation increased slightly, and the significant percentage of X° test,
Pearoon’s correlation coefficient and Spearman rank correlation coefficients decreased regectively. It suggested that traveling
interference influenced on the intergecific correlation in some degrees, but did not lead to quality change of intergecific
asciation in this subalpinemeadow. T he farther the distancew as, the bigger the randomnessof interecific asociationw as

In addition, compared with Pearon’s correlation coefficient test, Speaman’s correlation coefficient test was more

sensitive and could make up the defect of Pearson’s correlation coefficient test The results suggested that it was better to
investigate the interspecific correlation by combining X-test w ith Pearson’s correlation coefficient test and Spearman’s rank
correlation coefficient test

The results agreew ith the idea that interecific asciation tends to no correlation w ith the development of community
succession stages, that is, the more the traveling disturbance is, the stronger the intergecific competitive become, and the
bigger the intergecific correlation is on the contrary, the less the traveling is, the weaker the intergecific competitive
become, the snaller the interpecific asociation is

Key words subalpinemeadow; variance ratio test; X test; correlation coefficient test; traveling interference
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Table1 18 daminant species in L ishan subalpinemeadow, Shanxi Province

Na Species Na Species
1 Taraxacum mongolicun 10 Sanguisorba df icinalis
2 Carex heterostachya 11 Polygonum viviparum
3 Poa annua 12 Gentianamacrogphylla
4 Festuca rubra 13 A rtemisia brachy loba
5 Plantago asiatica 14 Ranunculus japonicus
6 C subpedif omis 15 Tussilago f arf ara
7 Fragaria orientalis 16 A conitum sinan ontanum
8 A nemone rivularis var. f loreminore 17 Rheum dof icinale
9 T rigonotis peduncularis 18 Iris lactea var. chinensis
1 y 2
1 2, , Table 2 The overall association anong daminant species in four
transects in L ishan subalpinemeadow, Shanxi Province
X
’ ' Tran- \Y W Critical value Sianif-
3 4 , A sciation Statistic of X "9 Overall
SEC ) icant .
( 3, 4 index Vv W (XB o, X6 ov) asciation
1 13853 29 0905 1Q 851, 31 410 p>Q 05
2 11316 22 632 9 390, 28 869 p> Q 05
(p> Q 05)
3 12459 23 6721 1Q 117, 3Q 144 p> Q 05
322 X 4 11031 18 7527 7. 962, 26 296 p>Q 05
, X X ( ) : X
[17]
1 4 18 153 X .4
: ( ) X
19.3% 18.33% 12.21%  9.52%;
X 4 10.19% 16.67% 11. 62% 1E KB Possitive association
’ ’ ' B 15Kk Negative association
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33 X Pearson Speaman ol fransee
X Pearon Speaman 1
( 9 : (POA) (NEA) (NOA)
, X Fig 1 Percentage of ecies pairs with positive assciation,
’ X2 negative association and null of different distance transects inL ishan

subalpinemeadow, Shanxi Province



2872 25
3
Table 3 The speciespairswith significant and higher sign if icant association in four transects in L ishan subalpinemeadow, Shanxi Province
1 Transect 1 2 Transect 2 3 Transect 3 4 Transect 4
Soecies pairs X X X X
A sociation Xvalue A swociation X value A swociation Xvalue A swciation X value
N -_ Festuca rubra -Sanguisorba + Q 080 + Q011 + Q 011 + Q 006
df icinalis
N - F estuca rubra -Polygonum + Q 436 + Q 042 + Q 044 + Q 261
viviparum
- Festuca rubra -Gentianamacragphylla + Q 183 + Q 049 + Q 127 + Q 047
N - (Gentiana macrgphylla -Polygonum + Q 047 \ Q 004 A Q 017 + Q 117
viviparum)
o (Sanguisorba df icinalis -P olygonum )} a'109 & a 051 . Q o1 . a 102
viviparum)
- (Sanguisorba df icinalis - Gentiana + Q 002 + Q 057 + Q 303 + Q 102
macrgphylla)
- (Taraxacm mongoliaum- - Q 115 - Q 014 - Q 141 - Q 245
Polygonum viviparum)
- (Taraxacum mongolicum -Gentiana } 0 014 ) a 101 ) Q 557 1
macraphylla)
_ - _ (T araxacum mongolicum - i Q 003 i Q 032 ) Q 530 1
A conitum sinan ontanum)
4 X Pear son Spearman

Table4 The X? test, Pearson’s correlation coefficient and Spearman’ s rank correlation coeff icient

Positive association N egative asociation
T ransect Examining High No High No Null
measure significant  Significant  significant Total significant  Significant  significant Total

1 X Xe-test 2 10 47 59 3 2 44 49 45
Pearson Pearon's g 3 60 68 0 1 80 81 4
correlation coefficient
Speaman
Speaman’s rank correlation 5 9 59 73 1 4 72 7 3
coefficient

2 X Xe-test 2 11 51 64 1 4 38 43 46
Pearson Pearon's g 3 62 70 0 2 80 82 1
correlation coefficient
Speaman
Speaman’s rank correlation 5 8 67 80 2 2 64 68 5
coefficient

3 X Xe-test 1 10 47 58 0 6 34 40 55
Pearson Pearon's g 5 51 62 0 1 88 89 2
correlation coefficient
Speaman
Speaman’s rank correlation 5 8 66 79 1 3 69 73 1
coefficient

4 X Xe-test 3 3 55 61 0 2 42 44 48
Pearson Pearon's 5 48 55 0 0 95 95 3
correlation coefficient
Speaman
Speaman’ s rank correlation 3 7 64 74 0 2 73 7B 4

coefficient
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