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Table I Fan il stucuire of species ofH ppophae rhan noides canm unities in resoratin hilklosed and afforested

1a

processes

. . C anpos itae G ram neae Legum nosae H ppophae rham noid es
H illclosing and
Afforestation ages N, N N, N, sv N, N s N, N s Sy
Barren 13 7 3 5 85.65 433 5 99 62 2 2 51. 48 64. 37
grass hnd
3a 14 8 4 5 93. 43 5 6 112.18 3 3 68. 73 137. 16
8a 14 8 4 5 102.34 5 6 116.32 4 5 96. 32 214. 38
15 a 16 8 5 6 82. 28 4 4 86 68 4 5 103. 16 173. 81
25 a 18 9 3 3 78. 69 4 4 78 46 4 4 89. 17 189. 34
: Ng— ; No— ;S - .Ng— Num ber of generg N;— Numbe of fm ilies S, - Significant valies
2
Table2 Life form canposition species ofH ppophae rham noides comm uniies along the hillcbsed and aforested serial

2a

Biennilhebaceous plants

la

Annual hetbaceous plants Perennial herb aceous plants

Shrubs

H illcbsing and
Afbrestation ages

Ns Significant values Ns Significant values Ns Significant values Ns Significant va lues
Barren 12 234. 2 3 55. 8 2 23. 87 4 300
grass lind
3a 8 153. 83 4 83. 92 4 62. 25 5 300
8 a 5 R. 45 3 62. 54 5 139. 01 6 300
15 a 2 76. 42 3 89. 67 6 133. 91 7 300
25 a 1 2. 41 2 63. 46 6 194. 13 8 300
3.2 2 (
3.2.1 3), S i pson Shannon—
w lener s
s > (25 a >
’
25 a ) D H
( 3) ; ,
15 a
s ; 5a
3.2.2 25 a
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Table3 Species dversity ndices in a hillchsed and aforested sequen ce ofH pp@hae rham noides canm un ity

Shrub layer Heb hyer

H illclosing and - -

S D H Jw E S D H J o E

a a

Afforestation ages

17 0.8253 1.9987 0.8167 0.7728 4 0.3132 0.6124 0.553 6 0.5627

Barren grassland
3a 16 0.8462 1.7251 0.8639 0.8427 5 0.6376 1.2827 0.689 0.5743
8a 13 0.8876 2.1968 0.9312 0.8673 6 0.6526 1.3724 0.7034 0.653 8
15a 11 0.7231 1.4729 0.7% 2 0.723 4 7 0.6786 1.4653 0.7123 0.5349
25a 9 0.6857 1.3124 0.8123 0.794 3 8 0.5837 1.4213 0.684 3 0.4283
:SDH Jo E, : Sinp son Shannon—- W iener Piebu A htab

Note SD H’ Jo E,means richness index Smpson index Shannon— W iener index Pielbu index repectively and A htab ndex

3.2.4 s 3a ;
15 a Shannon — W iener
/
. (H) ; 25 a
. ’
, (S)  Shannon- W iener (H) ,
( s s ) ; 3a 8al5a25a Shannon
. ’
) — W iener (H) s ; 8 a
(S) Smpson (D) 15 a25a (S)  Sham
. 4 . ’
Shannon—- W ener (H) , ; non— W iener H) , ; 15
3a 8al5a225a 15 a 25 a ( 4
a 25a
4
Table4 Sinificant test of pecies diversity ofH ppophae rhamnoddes canmuniy in differentstage of H ilklosing and afforestation
t t—Vahe
D iversiy
Layers wdices A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E
S -0.89% -1.945 -1.512 - 359" - 2.431" - 3198 -3.248 -0.884 -0.945 - 1.937
D -0.634 -0.732 -0.914 -0.997 - 1.328 - 1861 -1.9806 -0.743 -0.832 - 1. 304
H' - 1167 -1.576 -2.883 - 3.361" - 2346 - 2883 -2.974 -2866 -2.9% -0 96
Heib layer
Jw - 1L.016 -1.125 -1.327 -0.931 - 1.125 - 1.327 -1.532 -0.834 -0.925 - 0.726
E, - 0912 -0.834 -0.634 -0.425 -0.621 -0.763 -0.942 -0.984 -1.252 - 0.6064
S ~-3.643 -3.438 -3.107 -3.7% -1.134 - 1324 -1.586 -0.976 -1.214 - 0.637
D - 31961 -3.195 -3.194 -3 18 - 1245 -1716 -1.823 -1.214 -1.335 -0.914
H' -2.804 -3.125 -3.53 -279 -0.82 -0947 -1.145 -0.906 -1.143 - 1. 638
Shrub layer
Jo - 1.433 - 1.547 -2.298 -2.637 - 1.135 - 1298 -1.334 -0.884 -0.982 - 0.912
E, - 1.883 -1.432 -0.731 -1317 -1.32 -1752 -1.763 -1365 -1.527 - 1.392
ABCDE 3a8al5aSa : f= 5Ty0s= 2756 %

Note A B C D E means Barren grass land H illclosing and afforestation 3a 8a 15a 253 T degree of freedan, f = 3 T 5 =
2.756, % D ifference & sign ificant
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Table 5 Smilarity ofH ippophae rhan noides canm unies i series of hillcbsed ages
H illcbsing and A fforestation ages
H ilkclos ing and
= 3a 8 a 15 a 25 a
A fforestation ages Bamen grass land
Barren grasshnd 1 0.681 6 0.3165 0.2943 0. 2317
5a 1 0. 6813 0. 4436 0. 364 8
8 a 1 0.5324 0. 428 6
15 a 1 0.792 4
25 a 1
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Species Diversity Change during the Natural Developm ent Process of
H ppophae reannodes L. Canmunity n the Hilly L oess Regions
ZHANG X biao' >, SHANGGUAN Zhouping, ZHAO A ip ng'

(1. Longdong Unwersity, Qingyang 745000 Gansu, Chinag 2. StateK ey Laboratory of Soil Erosion and D ryland F aming on theLoess
Plaweaw, Institute of Soil and Water C onservation, C hinese Academy o Science Yangling 712100 Shaanxi, China)

Abstract The plant species coverage and density n theH ppophae reamnoides L. canmunity for different grow th
phases n the hilly loess regbns were investigated usng themethod of tem poral and spatial substitution and the dy-
nan ic changes of species dversily during the natural development process ofH . reamnoides canmunity were also
studied. The resulis showed that 1) TheH . reannoxles canmunity was mainly dam inated by the Cam positag

Gram neae and Legum inosae fan ilies durng its natural development process and its life-fom varied in the follow—
ng order annual hebaceous canmun ity - perennial herbaceous canmunity_) halfshrub C(mmunity_) shrub
canmunity. 2) The species richness of the shrub layer increased as the growth phase pwlonged but it decreased
first and then mncreased for the shub hyer. The Smpson ndex and ShannonW iener ndex of shrub layer and her
baceous layer n different growth phases had smilar vaiyng trends that is heibaceous layer > shrub layer

Though the diversity ndicesD andH " had different valies in the same layer they varied consistently in different
grow th phases. The dversity ndex of he herbaceous layerwas relatively higher in the phase of deserted grassland

and the anounts of H . reamnoides canmunity n other phases decreased but the diversity ndex of the shrub layer
ncreased fluctuant as the cbsuring tn e probnged. 3) The canm unity sin ilarity wasmore d istinct as the closurng
tme prolonged. In general plant species of different fan ilies and genera ncreased and the ecological predam +

nance of canmun ity ncreased as the closuring tin e prolonged and the canmun ity becane stable after 15 years

Key words hilly loess region H ppophae reannoides L. canmunity species diversity natural development



