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In arid and sellli―arid regions,the best and inexpellsive way to combat desertiflcation is to establish vegetation without

ittigation.After the establishment,the planted communities tllemselves will survive and ftllatller set up(suCCesSon).

Tllis process can be regarded as an opposite process of desenincation.The obiectiVes Of d■ is stlldy are to investigate

the change of plant diversity after the establishment of plant co回llnunity and to analyze their relationships、vith some

environnlental parameters` me experilllent、vas collducted in Tengeri Desert,the fourth largest sand desert in China.

アヽegetation has been continuoLiSly established in this area since 1956 A long―ternl research project has been conducted

to analyze the variation of plant diversity in the established vegetation slllce 1982. Permanent sampling areas were set

and vegetation related vahables,soil water cOntent,and meteOrological parameters were continuously measured by using

standard metllods.Results showed thati(1)After more than 40 year's succession,tlle established shrtlb vegetation had

evolved into shrub tt herb tt sporophye comnlunity. Number of plant species increased froll1 3 to 6. Tllese changes

were deterlllined by available、vater in the soll;(2)After the establishment,the coverage of plant canopy increased and

gradually approached to the nlaxllllunl value(about 30%)at the age of 7` Then the coverage decreased gradually.

Finally,the coverage、 vas stably around 15-200/9t(3)E)iversity index (Shannon Wiener)inCreased from O.3 to O.7 and

then decreased to O.5,、vhich、vas silllilar to the diversity index of natural vegetation in the sallle area. NIean、vhile,

donlinant index decreased froll1 0.6to O.4 and then increased to O.7. 恥ese results can provide kno、vledge llot only for

understtnding the succession lllechallislll of established conlmunity in desertined area,but also for the rehabilitatioll of

desertifled land.
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1.introduction

Tengett Desertis the foultlllargest sand deselt in China

and occupies an area of 36,700 km2. Tlle encroachment

of dunes causes problems for the oasis and rall、vay on the

fringe of the deselt, Since 1956,extensive measures to

combat desertiflcation have been conducted and estab―

lishment of vegetation without irrigation is the best、vay

to combat desertiflcation(Qiuタサα′.,1995)ヽ Ve call these

vegetation as“established comrllunity"to distinguish

from natural communi呼.Tlle established comnlunides

have not only protected the railway an(l oasis、vell for

more than 40 years but also inlproved the cnvironnlent

gready Ho、 vever,duttng the saine l〕ettod,the established

communities themselves have sllβブiVed and futther estab―

lishedゃ、vhich causes the variatiOn of plant diversity. The

effects of established vegetation oll envir・oninent and

desettincation have bcell widely reported(Qiu,1988,1991;

Qiu and Shi, 1993i Qiuで すα′, 1995). Researches on the

changes of plant diversity in the established col■munity

are very few.
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1n shiftillg sand dune area,due to lo、v precipitation and

movable ground surface,biodiversitt is iOW Only a few

pioneer species of plant,anirnal, and insect can survive

under this severe condition. The establishnlent of plallt

conllnunity in shifting dune area can improve not only the

environlllent,but also the blodiversity of ecosystem me

ObieCtiVes of this study are to investigate the changes of

plant diversitt after the establishment of plant conllnunity

and to analyze their relationships、vith soll、vater status

and other environmental parameters.

2.Material and lMethods

l)Charactettstics of sRe and weather

me experilnental ield is located in Shapotou area(37°

32′N,105°E),northeastern edges of Tengeri Desert,

、vhich is the foulth largest sand desertin China and occu―

pies an area of 36,700 km2` A standard meteorological

station、vas set in this area and、veather related parame―

ters were measured by standard IIlethods. Wlore than 30

years(1956-1991)obserVation shows that the annual

mean air temperature is 9.8°C, Tlle mean air temperature

in Januatt and July are 6.9て and 24.3・C,respectiveけ `

AIlnual average precipitation is less than 200■lln and

80%of them fall fl‐onl May to September, Shifting sand

dunes Ⅵth sparse vegetation(2 or 3 species)is thC nattlral

landscape.(3round、 vater table is deeper than 80 111,

2)Expettmental field

Since 1950s,rneasures for desertiflcation control have

been taken in extensive area and these schenles have

proved successft11. コピnong the successftli measures,the

best and inexpensive、vay was to establish plant commll―

nity、vithout irrigation To llleet this requirement,plant

communiけ under non―irrigation condition(Non irrigation

at the nloment()f transplant and latel‐)had been establ

ished since 1956 in Shapotou area. 鮒er shifting dune

being flxed by the established conlIIlunity,tlle conllmuni‐

ties thelmselves have sulwived and ftirther established.

Several herb species can naturally grow in the established

community.1軸 rough lllore than 40 years ettoAs,estab―

lished conllnunities、vith ditterent ages have been set up

in a huge area(approxilnately 200 ha).

We emphasize here that there are 3 comnlon features

for the planted conllnunities se五es. First,all ofthe planted

COllllllunities have been established on the sameけpe Of

shifting sand dune. The dunes in this area are approxl―

mately 30 m in height、vith sparse vegetation. ′「here are

3 plant species in the shifting dune areaiノ4″′ι777ブsデα

spttα夕″cのヵα′α(Sem卜shrub),々 ″θクリ〃%物 S?″α//9S%物

(herb),and Fr2のsα/crtt sごθttαガク物 (shrllb).A1l of them

w e r e  d e s t r o y e d  w h e n  p l a n t e d  c o l l l m t i n i t t  W a s  e s t a b l i s h e d

T l l e r e f o r e , e s t a b l i s h e d  c o m m u n iけW a s  s t a r t e d  f r o m  a

fleld、Jithout natural vegetation,

Secondly,the plant species used to esttblish the planted

communities are the same. |「he 3 plant species tised are

A″ 夕″ お 筋 θ″ θsた α, r f 2の sα物 物 S Cの α″ ″物 , a n d  Cα t t q gα, r a

乃θ γs乃″物s ケ々す。 All of them are native species. The first

species is sellli―shrub. 軸 e other hvo are shrubs Besides,

the arrangements of these species in the established

COlllrnunity are also the same Tlle arrangement ofthese

three species isi olle belt ofノ4ガタタ%為ゲα θ打冴θs,ごαi one belt

of rr夕のsα″物物 Sごθ夕αガ物″先again one belt ofス/r2〃7'S'α

θraosガびα;。ne belt of Ca/αgα″αたθ/s乃″″s拷″″. Tlle distance

benveen belts is 2 m. Every belt is colllpOSed of hvo llllel

the distance between the line is l lll and benveen the

individual is also l lla.

恥 irdly,the procedures for establlshing the collllntini●7

are the same.Tlle moving dune is irsttt ixed by Straw

checkerboard techniclue and then thc three species are

transplanted. By these erorls,it is g■laranteed that,except

the ages,the other conditions for the planted conl11lttlll―

ties series are colllparable、vith each other.

3)So‖ water content

Soll water content、vas llleasured in the area oF dillcrcllt

aged collllllunity continuously since 1982  Gravillletric

naethod、vas adopted to record the、vater content ill()-3111

sand layer at eve呼 10 cm depth` Tlle soil sanlplcs、rere

taken eve■/10 daysl予om Aprilto November and evc弔 '15

days from Decer1lber to A/1arch.

4)Ve9etation investigation

Pernlanent sanlpling areas、vere set in diJerellt aged

conllllunities. Since 1982,vegetatioll investigation has

been conducted contintlously evett year. Besi(les,all

extensive experilllent、vas conducted in the areas of

shifting dune,2,7,25,and 33 years old conllnunities and

in a naturalム〃2物な筋 θ/″θsたα co11111lunitt in 1989.Tlle

nattralム″夕277などαθ″θs,ごα communitt Was 10cated in the



nearby area` |「otally 609 sampling areas were i1lvestigated

Tlne size of qtladrate in 87 salllple areas was 10 m×1()nl

and that oF 522 sample areas、vas l lll〉く1 111. Spccies

collal)osition,size()f plant canopy,age stRICture of l)opu一

lation,and AFrOV`ing status were investigated in all of the

sample areas  MIeasttrcd dそ ita in the clifferent sized

quadrates、vere calculated into relative values according

to the land surface area  For example,canopy coverage

、vas calculated based on the size Of plant canopy and land

surface area. Therefore‐its unit、vas percelltage. The

species conlposition and their coverage、vere showll in

l a`ble l. It had to be noticed that it was difictllt to distin―

guish the changes of artincial introduced plant species

and naturally invaded species because the introduced

species cotlld nattirally propagate l)y thelllselves There―

fore,the data sho、vn in Table l were the lllixed results Of

artincial introduced individuals and llaturally propagate

individuals.

3.Results and Discussion

l)Changes Of species component

■lree、voody plant species、vere introduced to establish

the vegetatioll. ′rhere丘)re,in the 2 yeal's old colllmullity,

therc、vere()nly 3 plant species. In the 7 years old commu―

nitv,several allnua1 1lerbs llaturally got illto the communi
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呼,SuCh asれ 野ガ″/2y〃勿物 s?″α//OS%777,ど岬 Ss′どs夕θαθ丁冴gs,

βαss筋冴αック々ノ′α,Cθ/2ψ2γ″夕2物″ Spp.,and Sα′sθ′α/2rr72?ガ_

ごα.ど拓q部4θsrなクθαθデ冴谷 is a species that wvidely disthbuted

ill the fal‐IIlland of telllperate zone, Its appearance in sand

dulle area sho、ved that the dune surace was stable(Liu

で才θ′1 1985). At this stage,the llumber or plallt species

increased to〔) 江ヽcan、vlllleゃa layer of soll crust、vas fornled

oll the dtillぐsurfacc.、vhich stabilized the dunes alld

accelerated thc challges()f plallt diversity rnore  tter―

、vaI。(ls,the lltinlbぜr()fl)1そ1llt specics varied benveen 6 and

7. Sporophyte sl)ぜcies.suchと、s βα/b″′αが'よ/″ご/2θ″〃2S,

β宅ノク77F αィgで″′βFr,,′、alld. /ヽ丁ご/θご̀′′でrrs びαど′″α′lrsi begall to

gro、v in the area()f cstablish(ヽ(l colllllltiI〕itV

As shown in A/1aterial alld1ヽ(工tll()(ls scctio11,tlle ditter―

elaces of rllcteorol()gicalごoll(liti()1l ill thcそ11-cas()f ditterellt

aged commllnitt were ilegligil〕le rr1lc rcas()11 11lat caused

these changes、 vas l〕I'Obably dtte t()thc chang(sヽ of、vatcr

status in the soll layer. ′rhc deptll of s()11ぜ1■lst illcreased

、vith the age of community, 1｀ 1le avcragぜ(1ぐpth of soll

crust was 7.6 mrn,6.O mnl,and 2.3 11111l f()r33.25,and 7

years old communities, respectively. S()1l cl■lst ca11 1lot

only increase the stability of(1111le surfac官 l〕ut alsO

intercept rainfa11、vater,、vhich prevents thぜi1lnitratioll of

rainfall to the deeper soil layer. Figilrc l sh()、、s thc rela―

tionship behveen the inttltratio1l dcptll()fl‐aillfall、atcr

and the ages of established conllllunity  '111ごill温ltrati(,11

Tablc l  WIain plant species and their canopy coverage(%)in the shifting sand dune area,ill til(1を11・にとS()f

d i r e r e n t  a g e d  e s t a b l i s h e d  c o n l l l l u n i t i e s ( E C ) , a l l d  i n  t h e  a r e a  o f  n a t u r a lム/r′″デs,αっ/み,s'`｀β

Plant Species            Shifting dtine    2 yeal‐
s    7years    25 years   33 years    Nat1lrそ 11`1,イ伊,′'s'α

old EC   old EC   old EC   old EC       っ ′′̀才rバrごα

九″?物偽′夕ψttα2″びの乃α′α 0.22

々″θクリヶ〃ク772S?クα//r9s冴772    0.26

rrでのsα物″scθttα/″夕″

九ガβ″″s′αθ〃θsrでα

Cattαどα71α々θ/SF2,″s拷″ケ

ど/αgttsナどsクθα2θ″冴容

どαN″α ttα→ノク,ヶ〃α

働ガψ″″″772 Spp.

Sα′sθ′α/2r′力2″すごα

Oりr/r7クなαび″り′′α

P2″お冴冴″ごι″′竹S'αすた%″

Total coverage(%)

Coverage of shI‐llb(%)

Coverag(,of herb(%)

353 1 . 8 ( )
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0.20

0.99

001

2.94

1240
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0.05
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01(う

020
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3.75

026
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8.09
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2.24
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16.48
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d(ぢptil d(ごr(を1 ぜヽ(1 lillぜari卜 、、ith the age of conllllunity`

111(▲r(・ll)r( in til(・()1(l(・stそiblislled communitt transpiration

cau、(<ldぜcrt21、ぜ()f、ater storage could not be recovered.

As rtp()Rぐdb卜 (せitiでrα′(1995),in shifting dune area,the

そ1111()urlt()f、、atcr storage was 150 mln in O-3■ l soil layer

をin〔1 5()11lnl ill()-l nl soil layer. Tlle amount of water

、t()ra質ぜ、‐as l()|)nlnaゃ80 mlll,60 mIIl,and 60 mIIl for 2,7,

25. and 33)ヤears old cotIIlinunities,respectively, The

anl()unt()f、vater stOrage in O-l m solllayer、vas 30 mrll,

2う11lnl.20 mlll,and 20 mln for 2,7,25,and 33 years old

ぜ()n〕11lunities,respectively. 恥e amount of water storage

decreased with the age ofcommunity.

In the area of natural A″夕物偽ガαθ%冴θsルa communiけ ,

due to grazing and other human activities,soil crtlst was

danlaged and rainfall、vater could inflltrate to the deep

laver Tllerefore,water status was better than estabhshed

area Table 2 shOws a cOmparison of soil water content

between natural湾ガタ物な″αθガθsルα communitt and 23

years old established community.Generally,soil water

content in the established area was lo、ver than that of

natural vegetation area, Sometilnes,water content in

established area could be lower than、vilting point(0.7%).

Consequently,the growth ofthose、voody species、vith a

deeper root system(河 夕の Sα″%物 SCの αガ勿物 and Cα ttαgα %α

θ々容力″%s力″ガ)was limited`Tlle concentrating of rainfall

Agc of established community(yCar)

Relationship bevヽeen the age of established colnllluni母
and the rainfall、vater inflltratlon depth
4ヽeasured on ttpril 19,19891 precipitationi ll.7mm.
lヽeasurenlent was repeated 10 times in evett area

water to the soil surface layer provided a better environ―

ment魚 )r the grolvth of those species、vith sha1low root

system“ ″夕物於ガαθガθs,cα,annual herb and sporoph】 e).

2)Canopy coverage

Canopy coverage is one of the most inlpoltant factors

that can reflect the feature of plant comnlunity in arid,

sellli‐arid area. Tllis is because the ground surface is

s e l d o m  f u l l y  c o v e r e d  b y  v e g e t t t i o n  c a n o p y . T h e  c o v e r a g e

is not only a parameter that can renect the characteristics

of plant community,but also a parameter that can renect

the charactettstics of environnlent(Qiu 2すα′.,in pttnting).

According to the canopy coverage of vegetatlon, sand

dunes were divided into shifting dune,sellli―shifting dune,

and ixed dune(Zhuタ ナα′.,1974).CanOpy coverage was

also applied as an indicator of desertiflcation (Zhu and

Liu,1984;Qiuタサα′.,in printing).

Figure 2 shows the variation of canopy coverage with

the age ofestablished communi呼.In 2 years old commu‐

nities,the coverage was around 5%. Subsequently,the

coverage increased and approached to the IIlのαnlunl valuc

(about 30%)atthe age of7. men the coverage decreased

gradually, Finally,the coverage was stably around 15-

20%. The coverage of shrub and herb showed a sirnilar

variation trend. mese results showed that the coverage

Age of cstablishcd community(yCar)

Fig。2. Variatlon of coverage with the age of established

communiけ

me nulllbers on X 3脚sis the age and the word
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Table 2 Mlonthly variation ofthe water content(%)in o-3 m solllayer in naturalム″ク物為″αθガθs'ca communi呼

and 23 years old established communi呼(MeaSured in 1987).

Soll、vater content during April to November was the average value of every 10 days measurement.

ヽヽ恥1le soll、vater content during Januattr tO NIarch and December、 vas the average value of eve呼 15

days measurement。  沖Ieasurements was made at every 10 cin depth and their average values for every

20 clll depth、vere sho、vn in this tabic.

23 years old established colllmunityDepth

(cm) h/1ayApr臣IarFeb Aug Sep Oct Nov Dec

0-10

10-20

20--40

40--60

60--80

80--100

100-120

120--140

140--160

160--180

180-200

200-220

220-240

240-260

260--280

280-300

Average

1.44   1.21

1.00   0。83

0.96   0.89

1.11   0.75

1.26   1.25

1.42   1.26

1.81    1.24

1.23   1.11

1.82    1.23

174    1.45

1.57   1.76

1.34   1.40

1.23   1.35

1.23   1.08

1.36   1.18

1.47   110

1.37   119

0.64   0,30

0.72   0.42

0.83   0.60

0.89   0.69

1.07   0.94

1.16   0.97

1.37   0.95

1.25   0.66

1.18   0.75

1.64    0.74

1.43   0.65

1.27   0.79

1.57   1.05

1.50   1.97

1.35   1.16

1.18   1.29

1.19    0`81

0.29   2.72   0.28

0.32   1.94   0.46

0.77   0.45   0,94

0.92   0.63    1.29

0.71   0.46   1.28

0.70   0.82   0.77

0.95   0.60   0,68

078   0.93   063

0.68   0.71    0,84

074   0.96   0,90

0.66   1.06   100

0.87   0.95   1.07

1.03   0.90   0,89

1.07   1.31   0.91

1.03   0.87   0.94

1.19   0ち98   1.02

0`79   1.02   0.87

0.28   2.00

0,30   1.94

0.54   0,57

0.79   0,47

0,62   0.61

0.58   0,73

0,59   0.74

0,70   0,72

0.93   0,77

0.95   082

0,78   079

0,75   0,93

0,96   1.00

0.96   1,03

109   1,12

1,12   0.97

0.75   0.95

1.89   0.68   0,59

0.87    1.83   0.83

0.60   1.19   2.05

0.54   0.77   1.36

0.67   0.86   1.53

0.89   1.05   1.21

0,94   0.68   1.06

0.87   0.57   1.13

0,81   0.69   0.95

0,71   0.80   0.98

0,79   0,81    1,01

0,86   0.82   0.98

1,08   0,77   0.86

1.33   1.10   1.17

1.38   1.23   1,25

147   1,09   1.58

0,98   0,93   1.16

Total average

Naturalム ″ク物偽ガα θγttθs'cαDepth

(Cm) 」an   Feb   Mar Apr M響 Aug Sep Nov Dec

0-10

10-20

20-40

40--60

60--80

80--100

100-120

120--140

140--160

160--180

180-200

200--220

220--240

240--260

260--280

280-300

Average

0.75   0.60

0.76   0.41

1.03   1.14

1.38   1.65

1.27   1.69

1.05   1.51

1.44    1.65

1.40   1.09

0.95   1.18

1.30   1.20

1.18    1.21

2.82   2.63

3.39   4,58

3.08   2.70

4.59   3.76

6.04   5.64

2.03   2.04

0.64   0.36

0.82   0.52

0.94   0`54

1.34   0.90

0.95    098

1.18   1.20

1.06   0.89

1.35   0.88

1.30   1`11

1.11    1.07

1.19   1ム05

1.56   1.04

2.79   2.77

2.82   3.63

3.20   2.89

5.10   3.60

1.71   1.46

0.43   0.50

0.14   0.55

0.42   0.85

0.54    1.10

0`91   0.97

0.74   1.28

0`75   1.10

1.11    1.33

1.19   1.76

0.76   1.33

1.04    1.03

2`10   1.40

3.32   2.60

2.49   5.57

3`47   3.82

2.94   3.45

1.40   1.79

1.68   2.95

2,47   0.65

1.66   0.87

1.20   0.63

1,39   1.17

1.10   1,39

1.25   1.14

1.52   1.13

1.58    1.60

2.03    1.53

0.80   0.87

1.22   1.32

2,91   2.96

4.45   3.57

3.36   3.07

3.24   3.23

1.99   1,76

6.89   1.53

5.29   1.98

0.85    1.05

1.19   1.23

1.45   1.20

1.33   1.49

1.22   1.29

1.23   1.07

2.33   1.65

1.43   1.29

1.28   1,46

1.38   1.07

2.74   0.97

3.31   2.74

3.50   3.27

3.80   3.88

2.45   1,70

1.08   0.85

1,67   0.85

1,02    1.10

1,15   1.03

1,31    1.18

1.31   1.57

1.48   1.45

1.14    1.67

1.39   2.25

1.01   1.45

1.01   1.33

1.12   2.47

2.58   2.62

3.13   3.03

3.47   3.80

3.04   4.16

1.73   1.93
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、vas not linearly changed with the age of estab―lished

communi呼 `

me reason that had caused the non― linear variation of

coverage was related to the availabilitt Of S01l water and

the stability of soil surface. In shifting dune area and

young(2 year old)corlllllunities,though rainfall could

easily inliltrate to plant root zone,the nlovable soil suだace

lilllited the gro■rth of plant. As a result,canopy coverage

was relative low.I11 7 years old comilauni呼,deSpite thc

stable dune and a thin soil crustlayer,、vater from precipト

itation can easlly inflitrate to plant rOot zone, Pla1lt grew

、vell in this stage. In the 25 and 33 years old coinmuni‐

ties,soil cmst intercepted、vater fronl precipitation and

only patt of the rainfall collld iniltrate through the soll

layer. Other palt was evaporated ttonl soll suttace directly

to anlbient atmospllere. Subsequently,canopy coverage

was low,

恥 e process of establishinent of vegetatlon is actually a

converse process of desertiflcation. Based on the data of

Seld investigation,Qiuタナα′。(in pttndng)shOwed coverage

was not linearly related、vith the progress of desertiflca―

tion in A/1u Us Desert area. This result、vas again con―

flrmed in this study.

3)indices Of diversity and dorninance

Diversity is a parameter that indicates the richness of

plant species in given vegetation,which is rnainly attected

by the environnlental parameters and the interaction of

plant population. Sirnpson's index and Shannon―Wiener's

index are、videly applied as diversity index cl10mas,

1981) Sirnpson's diversity index ca【l be expressed as:

D=‐/邑ガ   0
wllere D is the diversity index,s is tlle llumber of species

in vegetation,andク ,is the relative size of speciesす o),is

expressed by relative coverage in this study,Table 3).

One feature of Silllpson's diversity indcx is that it gives a

relative slllall weight to the species with a smallクr.HOW―

ever,in arid and senli arid reglons,ollly a few dOnllllant

species have a lalige夕,arld lllost of the()ther species have

a relatively sma1lヵlTable 3)。Simpson｀s diversitt index

loses inforlllation under these conditions. ′「hercfore,

Shanllon―ヽViener's diversity index is applied in this study,

which can be expressed asi

D=一Σひ′log力)         (2)

There are several ways to express the donlinant indcx.

Berger and Barker(Robert,1979)suggested a silllple

dolllinant index as:

冴=Hnax力 V7ヽ

whereブ is the donlinant index、 ハ11lax iS the individual

numbers of the lllαKimulll population and'V7 i`S the total

individual number in the vegetation. Under the conditions

of arid and senli―arid environments,we used coverage to

Table 3  Relative coverage(°/0)in the shifting sand dune arca,in the areas of difterent aged established

cominunities(EC),and in the area of naturalムガタ物,sケαθ/冴θs2ごα,

Shiftillg dune 2 years   7 years   25 ycars   33 years   Natural A″ 夕″お′α

old EC   old EC   old EC   old EC       θ 角冴θsたα
Plant Species

スガタ722お筋ψttα2匂びり力α′α

4r/ケのり′′勿物S?%α//OS冴物

rrr2のsα物″sC″αガ″物

ムガ物 2s2α θれわs″ごα

Cattαgα%ったθ容んび″s拷筋

Eγαど拘sサ為夕θα2θガ冴俗

』αssガα ttαックリ〃α

ごθ〃ψゼ″物″物Spp.

Sαなθ′α″物物2%ガごα

6粧ダす打θクなαcカメ物ガ筋

P夕″な冴″777ご夕%す物Sガαすた″777

5.49

6.48

88,03 37.50

58.33

4.17

3.29

0.03

977

4121

1884

389

4.45

0.17

18.34

18.86

49.80

16.47

9.43

4.52

0.86

0.07

1630

71.87

0.48

5.70

5.54

0 . 1 1

50.82

16.01

132

1,61

29,38

0,38

048
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Fig.3, Variation of plant diversity index and do■ linant

i n d e x  w i t h  t h e  a g e  o f  e s t a b l i s h e d  c o m m u n i 呼

The numbers on X― axis are the age and the

word“ natural"means the natural九 ガタ物″sすα

θ″冴θs″ごa conlnlunity

replace the individua1 1lullaber. Hence,Eq.(3)can be

expressed as:

冴=anぶ /cT

where Cmax is the coverage of tlle maximum population

and CTis the total coverage ofthe vegetation.

Figure 3 sho、vs the variation of diversity index and

dolllinant index in the established coIIIInunities. In the 2

y e a r s  o l d  c o m m u n iけ, D  w a S O・3 5 . A s  t h e  i n c r e a s e  o f t h e

age,19 increased to O,7 in the 7 years old vegetation.

A■elward,D decreased to O.6 in 25 years old vegetation

and O`5 in 33 years old vegetation. D was O.5 in llatural

Aガタ初などαθガθsたα community.Conversely with diversi呼

index,donlinant indexガwas O.6 in the 2 years old conl―

lllunity and gradually decreased to O.4 in the 7 years old

COllllnunity. After that,冴increased gradually. In natural

Aガク物おブαθガθsガcα communi呼 ,冴waS O.5.Tllese results

show that diversity index and doIIlinant index、vere also

llot linearly varied、vith the progress of desertiflcation.

4  S u r n m a r y

Successlon oF established community is an opposite

process of desertiflcation. Tlle results of a long ternl fleld
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experillaent show thati(1)After rllore than 40 year's suc―

cesslon,the established shrub coHlrllunity had evolved

into shrtlb tt herb+sporophtte communittt口le number

of plant species increased from 3 to 6. Tllese changes

were determined by avallable water in the soll,(2)At the

early stage,the coverage of plant canopy increased and

gradually approached to the inaxilnurll value(about 30幼

at the age of 7. 1「hen the coverage decreased gradually.

Finally,the coverage was stably around 15-20%.Coverage

d o e s  n o t  l i n e a r l J 7  r e l a t e  w i t t  t l l e  s u c c e s t t o n  o f  c o m m u n i t y .

(3)After the establlshment,diversity index(ShannOn_

Vヽiener)inCreased gradually frorl1 0.3 to O,7 and then

decreased to O.5, 単Ieanwhile,donlinant index decreased

from O.6to O.4 and then increased to O`7. 恥ese results

s h o w  t l l a t  e s t a b l i s h e d  c o m m u n i t y  i s  c o n s i d e r a b l y  c h a l l g e d

during the successlon of vegetation. HOwever,these

changes are not linearly related、 vith age of planted

community. In other words,canopy coverage,diversity

index,and dorllinant index are not linearly related with

the degree of desertiflcation. These results can provide

k n o w l e d g e  n o t  o nけf O r  u n d e r s t a n d i n g  t h e  m e c h a n i s m  o f

succession of community,but also for rehabilitation of

desertifled land.
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