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Therefore, in this study, the Potentilla fruticosa shrub meadows was taken as the research object, and we
analyzed the variation trends and interrelationships between the leaf functional traits of herbaceous plants
and soil factors in different coverage gradients of P. fruticosa shrub plaques (coverage in shrub plaques
was 0%, 30%, 60% and 90%) under the influence of grazing. Our research indicates that: (1) there were
significant differences and different variation trends among soil bulk density (BD), soil pH, and soil nutri-
ents under different coverage gradients of P. fruticosa shrub. And P. fruticosa shrub in the study area
has obvious “Fertile Island effect”. (2) With the increase of P. fruticosa shrub overage, the specific leaf
area (SLA) increased significantly, and leaf thickness (LT) and leaf phosphorus content (LPC) decreased
significantly (P <C0. 05). The difference of LPC may be related to the element content of different species
in the community. (3) SLA is negatively correlated with leaf dry matter content (LDMC) and LT to var-
ying degrees, and is extremely significantly negatively related to leaf nitrogen and phosphorus content
(LNC, LPC) (P <C0.01), and significantly positively correlated with leaf carbon content (LCC) (P<C
0.01). (4) RDA redundancy analysis showed that the average explanatory variable of soil factors to leaf
functional traits variation was 72. 25% , and the dominant factors affecting plant functional traits were soil
organic matter (SOM), soil total nitrogen (TN), soil available nitrogen (AN), and soil available potassi-
um (AK) and soil bulk density (BD). However, with different cover distributions of P. fruticosa shrub,
the dominant factors affecting plant leaf traits are different in different communities. Communities with
0% and 30% coverage of P. fruticosa shrubs were more affected by SOM, TN, and AN, while the com-
munities with 60% and 90% of P. fruticosa shrubs were more affected by AK and BD.

Key words: leaf functional traits; Potentilla fruticosa shrub; coverage gradient; soil factors
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a, b, c and d are the communities with P. fruticosa shrub coverage of 0%, 30%, 60% and 90% , respectively

Fig. 2 Different cover gradient of P. fruticosa shrub

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Changes of soil factors under different coverage gradients of P. fruticosa shrub
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Table 1 Pearson coefficient among leaf functional traits of P. fruticosa shrub

Index SLA LDMC LTT LCC LNC LPC

SLA 1
LDMC —0.376%* 1

LTT —0. 228 0.362* 1

LCC 0. 407% * —0. 404* * 0.010 1

LNC —0. 449% * —0.03 —0. 084 —0. 349* 1

LPC —0.571%* 0.243 0.026 —0.432% 0. 404% * 1

ck Kk ok 0.05 0.01

Note: * and * * indicate significant correlation at 0. 05 and 0. 01 level, respectively

2 RDA

Table 2 RDA analysis of ordination axes and soil factors under different coverage gradients of P. fruticosa shrub

0% 30% 60% 90%
Environmental factor 1 2 1 2 1 2 1 2
Axis 1 Axis 2 Axis 1 Axis 2 Axis 1 Axis 2 Axis 1 Axis 2

Bulk density/(g ¢ cm™?) —0.0918 —0.2373 —0.2051 —0.4642 0.0116  —0.1196 0.1397 0.1038
pH 0.1985 —0.1198 0.5132 0.3968 —0.0002 —0.4578 —0.1116 0.2035
Water content/ % —0.2326 0.1266 —0.5044 —0.1839 —0.0794 —0.2746 0.1250 —0.2961
Soil organic matter/(g « kg™ ') 0.0661 —0.8054 0.1155 0.1170  —0.2685 0.1993 0.2882 —0.0914
Total nitrogen/(g « kg™ 1) —0.3238 0.4249  —0.0020 0.0566 —0.3111 0.4539 0.5140 0.0962
Total phosphorus/(g « kg™ ') 0.2596 —0.4261 —0.1338 —0.1941 0.4067  —0.3040 0.4452 —0.3981
Total potassium/(g * kg™ 1) 0.1555 —0.1683 —0.0559 —0.1837 0.5863 —0.2474 0.2408 —0.3328
Available nitrogen/(mg + kg~ 1) —0.0029 0.3551  —0.0469 0.4589 0.0907 0.3401 0.1549 —0.2992

Available phosphorus/(mg + kg™!) —0.0088 0. 0549 0.2804 —0.2925 —0.5734 0.5102  —0.0448 0.2943

Available potassium/(mg « kg~ 1) —0.4123 —0.3565 —0.2100 0.1077 0.0233 —0.0782 0.1392 —0.2589
Cumulative rate of change/ % 59 82 61 85 54 78 66 93
C 5,a);(2) 30% TK>TP>pH>WC>BD>AK>AN>AP>TN
,LCC TP.BD . . >SOM(  5,¢);(4) 90%
LPC LNC . ,LNC TP , LDMC WC,AN,TN .
;SLA pH,AP,SOM . ;SLA pH.BD,AP.WC .
., LDMC LT ;LT SOM,TK.TP.pH .
SLA . ;LPC.LNC  AP.AN . pH.
:SOM™>AP>TN>BD>TP>AK>TK > SOM,TK,TP ;LCC SOM.TK.TP.TN,
AN>WC> pH (  5.b);(3) 60% AN . pH., BD,AP,WC .
,LDMC.LT  TN,pH.BD.AP :pH>AK>AN
. . SLA >TN>TP>SOM>TK>WC>AP( 5,d),
;LCC TP, AN, AP, BD . LPC .
LNC ;LPC,LNC TN , .
,LPC  SOM,AK.WC . LNC . . .
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