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Vegetation var iations under different exclusion measures and their correlation

to soil factors

YAN G Xiso-Hui', ZHANG KeBin?>, HOU Rui-Ping?>, ClLong-Jun'" (1 Research Institute d Forestry, Chinese
Acadeny o Forestry, Silvicultural Lab o State Forestry A dministration, B eijing 100091, China; 2 College d Soil and W ater Conservation,
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Abstract: Exclusion has been applied as a main measure for revegetation all over theworld This paper, by comparing the
results of year-round, seasonal and non-exclusion, quantified the vegetation variationsunder three different exclusion measures
and their correlation to il factors The analysis results for community gecies component and plant diversity usingM RPP
show ed that exclusion did change the gecies component and increase plant diversity remarkably, w hile the period of exclusion
had no significant influenceon these wo community features T he indicator gpecies analysisand calculation of smilarity indices
indicated that community for year-round exclusion is becom ing xerophytization and unpalatability, and show ed highly gatial
heterogeneity of plant gecies distribution, whereas community for seasonal exclusion is under stable non-equilibrium
condition DCA and DCCA resultsof relationship betw een plant gecies and il variables demonstrated that il moisture isa
oontrolling factor for plant gpecies component, microbiotic il crust cover, il organic matter, and il bulk density have
significant effects on =il moisture, anong w hich microbiotic il crust is a leading fact due to its limitation to rainfall

infiltration on one hand, and its constraints to entrance of herbaceous seeds into il or to gem ination of il seeds A s result
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of long-tem ramoval of animal grazing, crust keeps intact in year-round exclusion community, which isone main reason of
community xerophytization It is al obvious from ordination results that some mportantly environmental factors such as
tempo-gatial change of rainfall and correponding tempo-9atial change of il moisture are neglected during direct gradient
analysis In addition, biodiversity has close relation to il nutrients besides to il moisture condition (il w ater content and
crust cover), biodiversity haspositive relation to availableN, and negative relation to available P Higher il N has advantage
to non-legum inousplants grow th on nutrition-poor sand land definitely. The mpact of P to community component is unclear
and should be studied from plant physiology.

Key words exclusion measures vegetation variations il factors biodiversity; M RPP; gradient analysis
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Table1l A list of peciesnamesand results of indicator speciesanalysis
Species A bbreviation Y ear-round exclusion  Seasonal exclusion N on-exclusion
Echingps gmelini EchiGmel 13
H etergpappus altaicus H eteA Ita 51" 12
Ixeris chinensis IxerChin 5 14 7
Jurinea mongolica JurM ong 13
Olgaea leucophylla Olgal euc 13
A rtamisia capillaries A rteCapi 9 17 72"
Scorzonera divaricata ScorD iva 25"
B assia dasyphylla B asD agy 25"
Corigpermum declinatum CoriD ecl 13
Corigperm um mongolicum CoriM ong 17 20 0
Corigpermum hep tap otam icum CoriH ept 13
Salsola sinkiangensis SalsSink 40"

Suaeda prostrata SuaeP ros 25"

A stragalusmelilotoides A stiM eli 17 18 2
Gueldenstaedtia stengphy lla GuelSten 25"
L eppedeza davurica L epD avu 15 25"
Oxytrgpis psammocharis OxytPsam 4 32"
Sophora algpecuroides SmphA Igp 8 8 60"
T herm gosis shischkinii TherShis 29" 6
Chloris virgata Chlov irg 10 27"
E ragrostis poaeoides EragPoae 2 32"
L eymus secalinus L eymSeca 63"
Psammochloa villosa PsamV ill 25"
P tilagrostis pelliotii PtilPell 16 12
Setaria viridis SetaV iri 29 46"

Euphorbia esula EuphEsul 9 3
Euphorbia hum if usa EuphH umi 38"
Cynanchum kanarovii CynaK ana 7 17 24"

Polygala tenuif olia PolyTenu 25" 4
M onte Carlo Statistically significant for themaximum indicator values for a given gecies in purticular group
usingM ote Carlo test(p< Q 05); * the same below
3 M RPP ,3 (p= 0.0088, A = 0.0410),
(p= 0.0043, A = 0.0468) (p= 0.0048, A= 0.0585),
(p= 0.6052, A= - 0.0059) 3 M RPP , 3
(p= 0.3278, A= 0.0116),  Shannon Simpon
, 3 (H: p=0.0144, A= 0.1550; D: p= 0.0756, A = 0.0854),
(H: p=0.0078, A= 0.2232 D: p= 0.0853, A= 0.0913) (H: p= 0.0091,
A= 0.1765 D: p= 0.0349, A= 0.1281), (H:p=0.7748, A= - 0.0375 D:
p= 0.7517, A= - 0.0361)
( 2, :
Jaccard , 3 Jaccard

, Sorenson M orisitasHorn
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Table 2 Similarity indices of quadratsfor different exclusion measures (mean + SE)

Similarity index M easures year-round exclusion seasonal exclusion non-exclusion
Jaccard Y ear-round exclusion Q 2825+ Q 0220 Q 2564+ Q 0107 Q 1991+ Q 0126
Seasonal exclusion Q 2564+ Q 0107 Q 2957+ Q 0222 Q 2627+ Q 0159
Non-exclusion Q 1991+ Q 0126 Q 2627+ Q 0159 Q 3804+ Q 0252
Sorenson Y ear-round exclusion Q 1482+ Q 0243 Q 1970+ Q 0173 Q 1036+ Q 0106
Seasonal exclusion Q 1970+ Q 0173 Q 2432+ Q 0242 Q 1648+ Q 0138
Non-exclusion Q 1036+ Q 0106 Q 1648+ Q 0138 Q 3121+ Q 0389
M orisita-Horn Y ear-round exclusion Q 2121+ Q 0441 Q 2597+ Q 0294 Q 1233+ Q 0180
Seasnal exclusion Q 2597+ Q 0294 Q 3096+ Q 0417 Q 1938+ Q 0227
N on-exclusion Q 1233+ Q 0180 Q 1938+ Q 0227 Q 4811+ Q 0543
33
DCCA 4 ( 3, 1 t 21,
, , ; 2
, 3 pH , , 4 DCCA 4
(3, 1 , 2
, 3 pH , 4 , 2
( 2, 2 1 , Q 6609, 2
, Q 5742
1 DCA , 1 , , 2
1 , , ,
2 , , 2a
DCCA ) 1 2 la
) 1 ; b, 1 2
) ) pH ) )
3 DCCA 4
Table 3 Canonical coefficientsand the inter-set correlations of soil var iables with the fir st four axes of DCCA
Canonical coefficients Inter-set correlations
Soil factors 1 2 3 4 1 2 3 4
Axel Axe2 Axe 3 Axe 4 Axel Axe?2 Axe3 Axe 4
TotalN Q 1469 Q 3162 Q 2240 - 0 8135° Q 2806 - Q 2808 Q 0750 Q 2385
Total P Q 6481 Q 6172 - Q2431 Q 5461 Q 2260 - Q 5198 Q 0680 Q 4851
Total K Q 0569 - 03137 - Q2134 Q 0145 - Q 3325 - Q0578 - (O 1883 Q 0096
A vailableN Q 1704 Q 7406 Q 0734 Q 7936 - Q 0546 - Q4332 Q 1911 Q 4339
A vailable P Q 1962 Q 2530 Q 1001 - Q030 - Q 0021 Q 1730 - Q 1638 - Q 2275
A vailable K - Q3232° - Q2297 - 0 4059° - Q1128 Q 1463 - Q3544 - Q2914 - Q2114
0C - Q 8726 - 2 0527° 1 1329 - Q 4256 Q 4793 - Q 5742 Q 0515 Q 3685
pH pH - Q 0645 - Q 0456 Q 3434+ Q 1244 - Q 1009 Q 1705 Q 3997 Q 2124
Soil moisture - Q 1540 Q 1369 Q 5966 Q 2939 - Q 2569 Q 4740 - Q 0930 - Q 5082
Crust cover - Q 4630° Q 0234 - Q 0901 Q 0304 - Q 6609 - Q088 - Q0437 Q 3744
Bulk density Q 1370 - Q1745 - Q 0851 Q 0212 Q 3817 - Q1361 Q 0241 - Q 0679

* > 21, t> 2 1means this variable has greate contribution to gecies data
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(a) Plant gpecies and il variables (b) Quadrats and il variables AN N AvailableN; TN
TotalN;AP P Available P, TP P Total P;AK KA vailable K; TK K Total K; SOM Soil organic
matter; BK Bulk density; crust M icrobiotic crust; moist Soilmoisture; pH pH  Soil pH;

4

1 For complete pecies nane, see table 1

DCA DCCA
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DCA , 4 61.2%, DCA 29. 1%, DCCA
DCA ) )
34
Shannon  Simpson Speaman ( 5), Shannon
(r= 0.733) (r= 0. 665) , (r= 0.796) (r= 0.699) , Smpon
(r= 0.725) (r= 0.713) , (r=0.744) (r=0.732)
4 DCA DCCA
Table 4 Camparison of ordination resultsfran DCA and DCCA
Item Ordination method IAxel 2A xe 2 Axe3 4A xe 4
Eigenvalues DCA Q 736 Q 432 Q 218 Q 116
DCCA Q 607 Q 297 Q 179 Q 092
- Species-environment correlations DCA Q 826 Q 899 Q 848 Q 737
DCCA Q 960 Q 898 Q 851 Q 870
4 5 (Speaman )
3 M RPP Table 5 Spearman rank correlation (r) between biodiversity indices
, and selected il var iables
, , Shannon Smpon
. Shannon Smpson diversity
| fact
’ Soil factors diversity index (H) index (D)
! ! Total N Q 128 Q 189
) Total P Q 457 Q 437
, Total K Q 245 Q 341
[19, 20] A vailableN Q 733 Q 725
Available P - Q669 - Q732
’ Available K - 0 296 - Q 262
) OM Q 467 Q 548
pH  pH Q 242 Q 360
Soil moisture Q 665 Q 713
Crust cover - Q796 - Q744
! 3 Bulk density - Q413 - Q 491
[21,22] [23,24]
) ) DCA DCCA
[3,25]
: ( ) :
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