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Effects of Enclosure on Plant Community Composition and

Niche Characteristics in Alpine Meadow
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Education, Lanzhou University, Lanzhou 730020, China)

Abstract; Enclosure is one effective management method of native grassland, which is benefit for the im-
provement of grassland productivity and restoration of degraded grassland. We studied the species diversi-
ty, vegetation composition, plant species niche characteristics and grassland succession degree of grazing
and enclosure grasslands in an alpine meadow on the Qinghai-Tibet Plateau, and analyzed the plant inter-
specific relationship and the direction of succession of alpine meadow. The results showed that: (1) the
enclosure significantly decreased number of species,and a and § diversity indexes of grassland community,
but significantly increased the number of species of therophyte and hemicryptophyte, and aboveground bio-
mass. (2) For the aboveground biomass ratio, grazing grassland dominated by Cyperaceae (59. 7%) and
Gramineae(23. 9%) , while the enclosure grassland dominated by Graminecae(85. 0%). For the dominant

species, grazing grassland was Kobresia humilis and K. capilli folia, while for the enclosure grassland, it
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was Elymus nutans and Poa sp. (3) The pattern of importance value of plant species accorded with their
respective niche breadth values. (4) The interspecific competition of grazing and enclosure grassland main-
ly exhibited between the species of different families or genera. The enclosure increased their overall niche
overlap values and interspecific competition. (5) The succession degree of plant community was enclosure
grassland > grazing grassland, and the enclosure community was in a relative stable state. The research
indicated that the enclosure management can encourage the alpine meadow succession from sedges/forb
community to grass/forb community.

Key words: enclosure; species diversity; life-form; biomass composition; niche breadth values; niche over-

lap values; grassland succession
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Table 1 Plant community biomass composition in grazing and enclosure grasslands
REv& Ly TR 44 T HERH 3
Community biomass/(g » m ?2) Name of family Grazing grassland Enclosure grassland Significance

ARAF}E Gramineae 24.197%3. 401 85.761%5.603 * %
VLRl Cyperaceae 60.530+1.536 2.33942.318 * %

. Fl Leguminosae 3.88941.509 3.153=%1. 374 ns

5 ®L Asteraceae 7.57241.400 3.86340.976 ns

% Bl Rosaceae 1.472+0.712 1.077+0. 314 ns

B HEFF Ranunculaceae 0.138+0.107 0.46440. 345 ns

JJHAL Gentianaceae 0.64340. 302 1.005=0. 542 ns

A7 El Caryophyllaceae 0.07040. 026 0.12740.072 ns

56T HAF Liliaceae 0.020£0.015 0.2900. 105 *
Green matter % % B} Scrophulariaceae 0.13940.104 0.04940.019 ns
B Lamiaceae 0.00040. 000 0.003740.003 ns

Kk Bl Euphorbiaceae 0.00040. 000 0.01640.016 ns

#i B} Chenopodiaceae 0.11940. 107 0.000=40. 000 ns

ZF} Polygonaceae 0.330=%0. 330 1.852£0. 956 ns

£ 8RBl Boraginaceae 0.02340.012 0.000740. 000 ns
ZE iR} Plantaginaceae 0.85540. 256 0.000=40. 000 * %

HAth Others 1.364+0. 351 0.94940.517 ns

411 Total 104. 250413. 077 231.000+42. 852 *
YEH F Dead matter 1. 96740. 240 43.333+6.839 % %
B Total biomass 104, 250413. 077 231.000+42. 852 *
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Table 2 The importance values(IV)and niche breadth(NB) values in grazing and enclosure grasslands

T Grazing grassland

#} F Enclosure grassland

N)u%m%bler Pli%j%n%me mE A 1V ng—f '1\\]IB N{i‘rier Plfif%n%me WA 1V fﬂg—ﬁfi\/l‘i
S1 SR K. humilis 0.1224+0.001 1. 251 S3 PP E. nutans 0.245+0.096 1.063
S2 N K. capillifolia 0.121£0.002 1. 250 S18 BRZEE P. vivi parum 0.137£0.072  0.838
S3 i fLE 8 5 E. nutans 0.08440.007 1.242 S4 K Poa sp. 0.12140.059  1.067
S4 BE#R Poa sp. 0.0734+0.005 1. 244 S19 JEWAE Thalictrum sp. 0.0824+0.072 0.906
S5 EEACET T S, purpurea 0.058+0. 001 1.174 S7 Ji 5 & M. ruthenica 0.074%+0.014 1.023
S6 B K. cristata 0.0520.008 0. 834 S20 B A, dasystachys 0.042+£0.021  0.420
S7 i 48 5. M. ruthenica 0.045%+0.006 1.236 S21 PEILEFSE S, krylovii 0.041£0.030  0.491
S8 HRAEE A smithii 0.04340.005  1.099 S8 BRAE® A, smithii 0.04040.015  1.026
S9 R K. pygmaea 0.037+0.019 0.795 S22 TMTB R P bifurca 0.020+0.005  0.943
S10 BE L. myositis 0.0274+0.017 0.410 S23 KigEdE A. besianum 0.01940.010 0.965
S11 KB Leonto podium nanum 0.027+0.017 0. 886 S24 HAFH Anaphalis lactea 0.018£0.015  0.296
S12 44 Plantago asiatica 0.025+0.006 1.026 S1 B K. humilis 0.0184+0.018 0.562
S13 WYL Taraxacum mongolicum 0.024=40. 004 1. 181 S15 HR S O, kansuensis 0.014=+0. 004 0.821
S14 W Astragalus membranaceus 0.023+0.007 0.812 S25 F KL Silene conoidea 0.01140. 006 0.776
S15 HiM i & Oxytropis kansuensis 0.02340.003  0.898 S17 B ZBE 3 P, fulgens 0.00840.004  0.719
S16 143 Silene aprica 0.023+0.012 0. 344

S17 B LB P, fulgens 0.020%+0. 002 1.071
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Table 3 The niche overlap values between the main species in grazing grasslands

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17
S1 1. 000
S2 0.980 1.000
S3 0.962 0.968 1.000
S4 0.970 0.984 0.942 1.000
S5 0.843 0.843 0.822 0.817 1.000
S6 0.546 0.507 0.485 0.407 0.613 1.000
S7 0.942 0.925 0.927 0.922 0.817 0.511 1.000
S8 0.792 0.777 0.692 0.830 0.688 0.307 0.766 1.000
S9 0.466 0.546 0.503 0.550 0.426 0.111 0.375 0.311 1.000
S10 0.384 0.363 0.383 0.385 0.066 0.019 0.337 0.278 0.033 1.000
S11 0.547 0.522 0.524 0.527 0.392 0.464 0.540 0.380 0.345 0.100 1.000
S12 0.676 0.657 0.717 0.629 0.628 0.212 0.662 0.505 0.140 0.323 0.234 1.000
S13 0.852 0.884 0.829 0.855 0.659 0.486 0.825 0.597 0.594 0.177 0.575 0.527 1.000
S14 0.544 0.526 0.546 0.531 0.261 0.081 0.490 0.500 0.125 0.250 0.196 0.302 0.523 1.000
S15 0.572 0.570 0.560 0.519 0.476 0.648 0.516 0.425 0.112 0.247 0.573 0.185 0.494 0.383 1.000
S16 0.314 0.306 0.366 0.300 0.226 0.025 0.446 0.132 0.043 0.114 0.136 0.292 0.223 0.060 0.031 1.000
S17 0.737 0.767 0.760 0.743 0.740 0.377 0.776 0.459 0.279 0.169 0.504 0.620 0.725 0.367 0.464 0.432 1.000
R F S IR 2. FIH
Note:Species numbers are shown in Table 2. The same as below
X4 HEEWIZHEYMZAESNEEE
Table 4 The niche overlap values between the main species in enclosure grasslands
S3 S18 S4 S19 S7 S20 S21 S8 S22 S23 S24 S1 S15 S25 S17
S3 1. 000
S18 0.772 1. 000
S4 0.641 0.753 1. 000
S19 0. 894 0.904 0.915 1. 000
S7 0.925 0.743 0.962 0.867 1. 000
S20 0.653 0.373 0.593 0.478 0.571 1. 000
S21 0.693 0.572 0.577 0. 600 0.593 0. 287 1. 000
S8 0.971 0. 808 0.963 0.933 0.966 0. 589 0. 660 1. 000
S22 0.735 0.699 0.602 0. 657 0.648 0.770 0. 361 0. 705 1. 000
S23 0.936 0.694 0. 881 0. 848 0. 869 0. 649 0.771 0.921 0. 686 1. 000
S24 0.523 0. 449 0.553 0.404 0. 485 0.537 0. 467 0.451 0.275 0.409 1. 000
S1 0.695 0.543 0.674 0.654 0.628 0.935 0.242 0.667 0. 829 0.702 0.411 1. 000
S15 0.725 0. 344 0.786 0.542 0. 849 0.669 0.427 0.748 0.497 0.711 0.475 0.597 1. 000
S25 0.732 0.613 0.741 0.681 0.778 0.152 0.419 0.766 0. 350 0.551 0. 327 0. 204 0.512 1. 000
S17 0.678 0. 854 0.738 0.768 0. 666 0. 397 0.530 0.676 0. 455 0.573 0. 800 0. 481 0.382 0.525 1. 000
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Effect of Environment Factors on Species Diversity and Functional Diversity
of the Typical Forests of Taiyue Mountain Shanxi, China.

TIAN Ping, CHENG Xiaogin, HAN Hairong” , ZHOU Wensong

(Key Laboratory of Ministry of Forest Cultivation and Conservation of Ministry of Education, Beijing Forestry University, Bei-

jing 100083, China)

Abstract:In order to explore the influence mechanism of environmental factors on species diversity and
functional diversity of different community levels (arbor, shrub and herb) as well as the relationship be-
tween environmental factors and community construction, we investigated the distribution of species and
measured plant height and leaf area of all species based on the field investigation, and then calculated five
diversity indices (i.e., the species diversity, species evenness, functional diversity, functional evenness,
functional dispersion) of different community levels which belong to two typical forests in Shanxi Province

in northern China. The results indicated that: (1) the species of larch birch mixed forest distributed more
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