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Abstract; Four typical monitoring transects ( C transect,E transect,G transect and H transect) along the lower reaches of
Tarim river were selected. The results showed the following important points. (1) From the medium to extremely degraded
regions, the relative density, relative cover and relative frequency of the annuals and perennials decrease gradually, while
the relative density, relative cover and relative frequency of the shrub and arbor gradually increase, although the cover and
the diversity of the vegetation tend to decline. (2) A total of fifieen species was found in the soil seed bank in the lower
reaches of Tarim River, but the numbers of species decreased with increasing level of degradation. The seed bank density
ranged from 250 —2013 seed/m’, but the results showed marked differences in the seed bank density along the degradation
gradients( F = 7. 922, P < 0. 05). The decline rates varied among different degradation regions. (3 ) The vertical
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distribution of the seed bank was characterized by a decrease of the seed bank density with increased depth; 0 — 5cm
occupied 71% , 6 — 10cm occupied 19% ,11 —30cm occupied 10% . In the medium degraded region, the life form of the
seed bank was dominated by annuals, but the life form shified from annual to perennials and shrubs with increasing level of
degradation. (4) The Sorensen’s similarity coefficient between the seed bank and the standing vegetation was low, averaged
0.219. The number of co-occurring species both in the seed bank and the standing vegetation decreased with increasing

level of degradation.

Key Words: different degradation regions; soil seed bank; standing vegetation; lower reaches of Tarim River
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1 ARRBRERARAGZE
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IEI 7K 53 264, B MG B A8 tH B T /2B BT IR, RN S LA R Bk, FE s A & o
HA EBA RBRAE 10cm LUT B PLREY , THX WK ERE W, BRI HEARR, XA
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Table 1 Status of standing vegetation in four typical transects with different degradation levels in the lower reaches of the Tarim River

e BERTHE K EE R P R WM LR
L Distance from R Crown of . ” . Species diversity index

Monitoring o Vegetation Vegetation density

transect Daxihai Plot number Populus (%) (plant/m?) .

see Reservoir( km) euphraticn (m? ) cover L% plant/m Simpson Margalef
o 61 5 2~6 30.57 £8.55 1.12+0.40 0.59+0.23 0.82+0.40
E 118 6 1~3 23.85+5.74 0.65+0.30 0.30£0.15 0.61 +0.21
G 301 5 0.5~3.3 8.06 £2.85 0.11+0.05 0.28 £0.03 0.28 +0.27
H 340 3 0.5~1.3 6.05£3.49 0..07 £0.02 0.18 £0.09 0.22 +0.09

Xt [ 0 A5 W T )0 A R o 8 B R Xk PR A S A G TR R TR 4 SRR R ERR B R T
BB SR S RIFNAEAL S ( Karelinia caspia) FL4FAHA MY LR 7 C Wi, FF BEAE YA FE
FEN T B AR R (3R 2) o MIATSE X W T Z R RAAE Y A RIS A 78 45 T T 39 20 A, AR B
HEX R FEFAEXS AR i C BT 2 H Wi 2 AET A REEE . W0 C i 2 H B0 A8 % 58 B AR XS
R 27 F1 S T E 83 M 71,

£2 FTRIEAEED4 B EEERER S DI OE I E. A &8 AN 5E

Table 2 Relative density, relative covers and relative frequency of the standing species in four typical transects

C Wi C transect E Wi E transect G BT G transect H Wi1E H transect

Y% Species

RD RC RF RD RC RF RD RC RF RD RC RF
Z 1B Tamarix ramosissima 5 27 16 9 21 26 21 56 29 71 83 75
W BAEM) Tamarix hispida 5 18 9 8 17 15 — — — — — —
BRI Lycium ruthenicum 9 3 9 51 4 17 18 0 14
#H#% Populus euphratica 3 47 7 2 36 2 18 4 29 29 17 25
et 8¢ Karelinia caspia 16 2 15 — — — — — — — — —
752 Phragmites australis 38 0 13 — — — 43 0 28
K E FE Apocynum venetum 4 0 7 — — — — — — — — —
B I8 YE R Alhagi sparsifolia 12 3 16 2 0 — — — — — —
i%niﬂdendmn halodendrom B N N 10 A 2 N N B N N N
LA Halostachys caspica — — — 2 0 2 — — — — — —
W E3E Salsola pellucida — — — 12 0 4 — — — — — —
B R HE Glycyrrhiza inflata 8 0 8 — — — — — — — — —

RD M85 & ; RC . 185} 3 ; RF : A8 X145 8 . RD:Relative Density; RC:Relative Cover; RF; Relative Frequency

3.2 HIEFT R
3.2.1 HEMTEYHPEARKLER

B BORT T iy TR TSR P HEL T 15 R, 0BT 7 Bk, HPEERERZS, 0 5 1
ZGRE,3 B AAHAERM A 2 B RAR MRS TR AL 1 B ARLB AR R BTE 3R T YR A
BEFRER, C WA E WPy 13 7,2 G Wi FEE 6 7; G B2l H BmYiFi i 6 FifEzE 1 ., %
SIRFVEE BRG], + 3P 1 B P R YR B sl b, BB T 58— (3R 3) .
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Table 3 Species composition of the seed bank in four typical transects with different degradation levels
A Fanily HEHE Species Lgéﬁffn Cctrﬂagifct EEtrﬁEct Gchﬁfct HHtrﬂagjlfct
HA} Chbenopodiaceae HE3E Salsola sppl AH Y4 Y4 - -
BB Salsola spp2 AH A % -
54 Halogeton glomeratus AH A % - -
38K Halostachys caspica SH — \Y4 — -
35K Halocnemum strobiaceum SH — \Y4 — -
358} Compositea BT #p Inula salsoloides PH v — — —
FefEbLE Karelinia caspica PH vV \Y4 Y4 -
JEAE Hexinia polydichotoma PH Y4 A %
KA~F} Gramineae 753 Phragmites australis PH vV \Y4 Y4 -
BHIF} Tamaricaceae W BB Tamarix hispida SH vV vV —
TR} Leguminosea B IRIE T Alhagi sparsifolia PH vV \Y4 Y4 -
P4 Halimodendron halodendron SH A % \% -
#iP} Solanaceae B Lycium ruthenicum SH vV vV vV vV
142 Solanum spp. SH Y4 A A %
FRATHEEL Apocynaceae KU B R Apocynum venetum PH % \% v v

—REHIP R s AH: — 4P R A Y PH. Z4EE BAE Y SH. EAEY

herbs ; PH ; Perennial herbs; SH ; Shrub

ME 1 F B ERFT i - 8F T R R 7E 250
~2013 Hi/m” Z 6, A C Wi S H Wi , bE 3 ik
BAEEHINE, LEHTEEEEWE THEES. X
BRI R Z AT SRR, A FBALAR B I T 6]
TEABTEEEAERELER(F=7.922,d=18, P<
0.05), H CHiE5 E.G Al H B [ f 7R R E
F¥BE. BEGHHKEE, ZRABE, T
EHYHER, ZHNERNRA R, RV 0R
RRERINE, R R 27X R 2
S/, B U TR PR R AR X B A YR
& HBAA —RE Ry E M

WniE 2 f o, RE B F A PORAGAR B B hn e, 4
TEONSMHHREH BT H—, CBEILE MU
AR FEBR L RRIFEEIR 2 5 4 Py £, A

— The species were not recorded in the plot; AH; Annual

3000 -

R JEORL/m?)
Seed bank density (seed/m?)
v
=
T

b
1000 |- [
b
500 - H_\ b
0 | | | |
C E G H
W1 Transect

B1 AFEBAEER4 SR T RS (FIE +
TR )
Fig. 1 Seed bank density in four typical transects with different
degradation levels (mean + se)

s AEFHRREFBE(P<0.05)
indicates the significant difference (P <0.05)

The different letters

TERES S AT RS EER 75% ;E Wi U8R LA TR T BB | MIRRISE 3 A YO8 1,3t G R
TR SR BEE 52% 5T G WRTET A H T B U3k 39 A BRI 1 R, 20 3 o B3R Fh 7 R B R 54% 1 100%

(E2),

AL, TR T PR R AL TR R B 2 RE RRAER T R EE 2 B (B 3) . C BB LR
B X B , HIRIHIAE O ~ 5.6 ~ 10cm A 11 ~30cm +EHH¥EFE HWFF. ME H WiE, /5 DNR 75
FREPERZE. WX 4 BTEBHBEE REFHTEEE LS HEM TEREEN LAZR - EHBH L
FAF MNRZ TR T R & DA T B A LA C TTETRY 42% Tt 3] H BTER) 100% .

3.2.2  TIERT AT BIH AL

ME 4 TTLLE H, EYREEE I BEIR BT C Wi, TR L — A TR RS -
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822
S
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WG
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&= 100 |-
2% w0
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w2

I I ! ! 0 ! I I I
;AR EERE BN HERE2 AR HERE BN HBRE2
Halogeton  Salsola spp.1  Lycium Salsola spp.2 Halogeton Salsola spp.l  Lycium Salsola spp.2
glomeratus ruthenicum glomeratus ruthenicum

B2 AELBAEER 4 A SR 506 T R AR 8 CFMME = AAER)

Fig.2 The density of soil seed bank of dominant species in four typical transects with different degradation level ( mean + se)

BT BERER 75% , KRN SFEER, RO RER, BERURENE, Z4FEERERNERT
F48 B oy SR T R B R RY LB B B3, R VER . W0 G BTEE A BB & IR T R R
i 75% , T H Wi 3805 7 R OO ER (B 4) o RIBERGRRE BB LR, DT PR R A 15 B B
H 1 4FA R YR O 4R AR R A Y AE AR o

00~5cm B 6~10cm @11~30cm B PR G YN O 44K
< 100 - Shrub Perennial herbs Annual herbs
£ E 100
3 2,8
g 5 W22 g
= wEE
£% 25
=L s0f c2g Or
R e s 4L
g 25 @ ; g »
£ - g
z HEs5 200
g E™%
£ 0 ! ! K« 0 '
C E G H C E G
Wi E Transect 1R Transect
B3 ARBAEER 4 A SRR R T R E B4 ARREEBAEER 4 A SLEWE - J0R T R Rh A 1S B
Fig.3 Vertical distribution of soil seed bank in four typical transects Fig.4 Proportion of life-form of species of seed bank in four typical
with different degradation levels transects with different degradation levels

3.2.3 HEMTERYRZHEE

M 1 sRE G RRIROLE , U] 8RR R AR RN E Y YRR R Z , AR I R R4
W AR AR &, T TR F R R SRR R e S 5 AR, BREEER LA EREE R
B S B, \ C Wi 2] G WiTE +3fh 7 Y b 2 he ke Bob (H Wi B —A 8, B A TR 2 H s
%0) , Simpson ZHEH:FE%L ., Shinnon-Wiener 221445 41 . McIntosh 15 5) 1840 Margalef £ B BI85 2356 1
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#% o, N3 ANETTE Simpson 184053525 0. 806.,0. 675 Al L CHE o ENE e G
0.542,C Wim 2 E Wi m By IR I8 % 16.3% ,E i E 3 G §§2:O C Transect  E Transect G Transect
WTEROREAR 19.7% o 8530 EABERORENR 49. 6% F 25 15
23.3% Hl b, W ERERERBR LIRS S8 520 %
AT SR A A C B E W FRERAR, T 25 0
TR SR ML E 3 G W IR K. O Simpson  Shomon-Wicnsr  Melmosh  Margalef

XWERA T RSP EZ SR i b PR ZHEREIREL Species diversity index

YR NEIRE . BRI GE AR, T3 El5 AEBAEER4 A EENER - 857 R M2
TRV SRR B AR ENA HEHEE g opmm « mmm)

FEETN Fig.5 Species diversity index of the soil seed bank in four typical
3.3 AT YRR SRS B9%ZE  tanseots with different degradation levels (mean + se)

SHFAPAE N, DIEMTFENYHARREER,

FeRRTE E WE , R g P IE YR 8 B, (BAE 1IBR T R R L b AL B & R 13 B, KR EE
WA AT EER (2 M) JEARE S E BRI , R0 1R AR PR B BR ETEAR
BAEX , B YR 4 B P EFEEHEAFMNEL, MR R EEREY NGRS ES
AMFEHBE R F I R L B M, BRI LIEM T R SRR YR ER B E R,

&l 6 ~3E BRI T i 1 50Fh T PRV RP 4H A5 MR AE g R 2 B B AR BL 1 BRI B AR
AP FE— AR K b, AU R E RF 0.219; K fE MR MR AWBE B nE, -
BB SR E A YRR I, IR T YR A RS R AR R B AR 2 IR
B B HE G IR A BEF R C Wi, 18R R A A g SR R A S SR B
23% ,FELEE R EL R 0. 469, TiAE E.G 1 H Wi WA Yrkp g b SR He il 2 BIRE ZE 11% 7% F1 0, F8 1E
BRE Bk R B  0.233.0. 144 10, B T 7EAR B IR b KGR 4k 1 B 1 SR BA b _ M ok 55 07 R AE R
H EWERFHBEHE,

4 -F-hﬁ B M EY B Species recoreded only in seed bank
Y3 LR T W GE , B M T 7K SRR i i, + i F4Fh Species recoreded only in vegetation
o . )= TP
j%ﬁﬂ(ﬁ%%ﬂ;%ﬁ s ﬁ%ﬂ)gﬁkﬁ(ﬁﬂﬁ s ﬁﬁﬁ%ﬁ ﬂ:‘lﬂﬁ E‘J Species recoreded in both seed bank and vegetation
i@%ﬁﬁmﬂ&ﬁﬁ*ﬂgﬂﬁ E‘Jﬁ%ﬁ%%%ﬁ:\‘ T :‘G\Sﬁi?&% SC AL Z %L Sorensen’ similarity coefficient

SC=0

Sl SRR — R, 36 B F i+ 3 T BERY 25
VB 43 A Rt S B T S R R SRR AR B
4.1 BEEATF IR

K EBRHATFRERBYERRE RARNE
ERBIETFZ— DKL B T it . . .
RS M ER T, R — MR A S {51 Proportion (%)
W E YRR EE TR, HEF
WiRE AR A K B2 5 AT Filgsy Bl Ry 6 LR TRUHERS ORI AR
H T A3 L B 5 B R E A ph e S SR Fig. 6  Similarity between the seed bank and the standing
Wi AR BN ER , AR KFEET
AKPEBEH C Wit , B T 23K B RTFARFNE A S, B BAEE B AR E M — 4 EARST, )
R E S, YR K BB FRENEEN., A8 T, BABREAE, BRRARKNEAR(INFMH I
SERIAIE 2 ) M AR IR AR, HA S AR Y KRBT, HE BAEAMY TN K, AR5 7% b T
TR RBE, IR LUBHFR A, ELAER 25 B AN 3 B RO RIS AR B A T Ko

Wi Transect

vegetation species composition
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4.2 TEFHTENRHE

MTENR/NSREBER (TR SRR HERE M TEAS)AX™ . FRESHE, -
EAPTRENFEEZINER, HPESLHNESREAABREEN HEMTEDY . SHEVPE(H) 135
FpFEEMLL (K 4) B BRW T il L eFp 7 R 5 AR (TR BV X BRAL) o [FBS B 9T X 30 F 2 b
HBRZ , 2B, X—FTHURBSAR ZEAERAYN IS ER SRR T EAREA X, B—F
T -5 e PR 4 PR — R AR X A

WE A BOR AR A WTINE , H 38/ 7 R L B3 M Z R e 0 SETA MR ISR &S, 7 B
RFIE BT — , FAR RN H IR T AR B, BS5HRMAYHE L, LB TR R
B D HE S o

=4 WFEMEPBH DB (D) TEHTFETE
Table 4 Seed bank density for different world deserts

VB (V) BFR TR T RS (B/m?) FRORIR
Name of the Desert (Sandy land) Seed density (seeds/m?) Reference
Peruvian coastal (F§3E) 5200 [10]
Chilean thorn scrub( F§38) 15,000 ~42,000 [10]
Monte (F§3E) 9,300 ~ 22,900 [10]
Prepuna (F§3%) 1150 ~ 1650 [10]
Mojave (JL38) 800 ~ 18750 [10]
Sonoran( 38 ) 400 ~2700 [10]
Sonoran (L&) 33000 [10]
Chihuahuan (J£38) 21000 [10]
Monte ( FTHREE ) 7900 ~ 8900 [10]
FlHr v B IX 8 [26]

BURILVY Hb 2609 ~ 19022 [17]

WEMALGREN, LR TENEEDMRENRE T RPRHT LIS, FE TR E w3
B, AWBIRER S5 FNEEERLEERNE, + 50 T2 BIRRRE A, B —
SZRMREA—THSHE B SHBIE R, BERRRMGNRE, THFSEYTEM Z ML, RIREH
THRFATEMN T EGBRIREE S, N B T 38R 7 R LR AR 5755, 35 R T ilf %
RRRS, GARH) LR RNEERT , BRRE DR NIE R “E, A G HBTEARAMAES, R=
TR AP BRI 73 FIFE Sem A1 20em DAL, B LF SAEAYIRI R T I TR, T IR A7 PR B A b T4
ERE, AHS AR ETRENREIESR KT . B, "ENETERUEENARRX HERH T FEH
FEHSMERT BEKEH

ARG REY, SRR LR TR | FARREYRFE™ . AMRER 53 ERLEE
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