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Abstract; Shrub fertile island’ is a common feature worldwide in arid regions, and it greatly influences the structure and
function of the arid ecosystems. However, the shrub fertile island’ is species dependent. To examine the species effect on
this phenomenon, soils were sampled from canopied area, vertically projected limit of crown margin and interspace between
shrubs in Tamarix spp. and Haloxylon ammodendron Bge. communities at an oasis-desert ecotone in south Junggar Basin.

Soil samples were analyzed for texture, pH, soil organic matter (SOM) , total nitrogen (TN), available nitrogen ( AN) ,
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calcium carbonate (CaCO,) and total phosphorus ( TP). Results indicate that (1) fertile islands’ develop both under
Tamarix and H. ammodendron canopies, with the differences of soil properties between islands’ and interspaces decreasing
with depth; (2) there are gradients in biologically-limiting nutrients from islands’ toward interspaces, whereas the
biologically-unlimited elements are more or less or equally distributed in islands’ relative to interspaces; (3) in terms of the
spatial scale, islands’ of Tamarix spp. may extend out of the canopied area while islands’ of H. ammodendron are relatively
smaller and more shallow than that of Tamarix spp. ; (4) spatial sizes of the islands’ for different soil indices vary even for
the same shrub species. In conclusion, Tamarix islands’ have more nutrients enriched, larger area and greater depth in
comparison to that of H. ammodendron. These differences are greatly due to the different morphologies of the two species,
with the hemispheroidal crowns of Tamarix spp. more efficiently capturing and maintaining litter. As a result, the positive
feedbacks among higher litter input, soil structure and nutrient storage make the accelerated biogeochemical cycling reach a
greater spatial extent under Tamarix spp. To thoroughly clarify the development mechanism and role of the shrub ‘fertile

island’ in the arid ecosystem, however, is of great challenge and needs further work.
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S4'E, 44°09' ~44°22'N) , ¥§1K 450 ~ 500 m, 153 - F BRI FT R B e W R ¥, %X Kk T
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FINBIE 2000 mm, XK 4 ~6C,BEBLH EHA (7T AH) HIRE 32.6C; £ F™E BB A1 A
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( Ceratocarpus arenarius) \ X 753 ( Petrosimonia sibirica ) %% B3E ( Salsola arbuscula) %5, W AME B — 48 At
1, AR RV K AR R, S5 20 900 Ak/hm” | 35 B 2 15% ; BRI R R X B9 S e fb 2 —,
HBEY) 800 )/hm’ , 25 L 20% , TEGEIN-FiEd BT  RAMEEE MBS B R T34 40 #i , ek fU3p
RPRUEENTES” MRS 3R T RARZ R
2 MRAE
2.1 HmRE

TR L AR T 2005 4R 7 Ao Hras - B A USSR AR IR R R 4% 10 MRBEATERURE, X 48
— BRI 3 FAE R, BISE T (BEAR PO EEZEL 20 om) E% (REASIEMBNEERPAE) F
FEE M, RIS IR T AR W BB R X P AR R THE RS 4% > 1.5 m BYZSH,
[ IR AR R A R BE B AT N E % > 1.5 mo B —FEARKE— 45, B 10 cm g EEE, RAEEZE 50 cm I
B IERER 2 x 10 x3 x5 =300 4>, RAERRAZNI-FHRRE 25108 2. 37 m 1 1. 62 m, 35618 5351
$2.18 mx2.16 m f12.35 m x2.27 m(NS x WE)

REE THERT, SR RFENAE T AR R A EY) , SR /57E 60CIEIR P AL 48 h JFFHRE, A
WM E TXFMESEO0 ~10 em HIEMAE,
2.2 EHEASH

SO E A TR L pH L 2 ZE(EC) A PR (SOM) 2K (TN) A (AN) (BRIRE5
(CaCO,) FI2BE(TP) . TIEHUMA BRI Mastersizer2000 BOLALE X (Malvern 24 5], 3 E) 4347, HE RN
0.2 pm % 2000 pm X432y 100 AR , #EFRRHER] /0 AEPRL(50 ~2000 wm) JBPhz(2 ~50 pm) FRREHRI( <
2 pm)3 FpgH s> ( F3BPBRA R R0 T & T AR 0 ~ 10 cm 71 10 ~20 cm #£5) o 13 pH R HEAL
% EC R A FIE N E ; SOM R R BERSI L TN RALINEE, Fi42 B 3R R 7L Analyzer1035 ( Tecator 23
A, Fi ) W% ; AN SR FIBRAR 28 18 1k ; CaCO, R IS BIE T E ; TP R A B IR-1= RIRTH A -FH AP0 L BRI E o
PA_E BT S AR AR S IR o A A R JE R % ( CERN) JIFE ™ U E o
2.3 BAEA

SRR FAENA A B FE R E LSRR AT E R R, R RFMASR L, KA ¢
Rk ;3 R A= TR LB MR A B 505 225047 (One-way ANOVA) L HN2R ANOVA SR B8 , B &/ F 7 277
% (LSD) XA A 3 3B BB R T 2 R R . XA % R 1R EHE , B THR B FT B 31T R IE
K (Arc-sine) e, TG0t ¥R A SPPS 13.0(SPSS AH], £ H) 58 Mo
3 BRESH
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Table 1 Comparisons of soil particle fractions between canopied area (canopy) and interspaces between shrubs (interspace) in Tamarix spp.

and H. ammodendron communities

+ B B’ E Ml Tamarix spp. #18 H ammodendron
Soil texture Depth mT - LINGE: BUX « 436 mT L INEIE ) BUX ¢ 138
(cm) Canopy Interspace Paired z-test Canopy Interspace Paired z-test
Kb (<2 pum) 0~10 6.62 +£0.27 7.85+0.30 3.24" 7.89+0.11 6.33+0.29 4.32°*
Clay (%) 10 ~20 7.16 £0.32 7.32+0.26 0.32NS 7.13+0.17 6.61 +£0.31 1.67NS
¥R (2 ~50 pum) 0~10 61.251.22 63.56 £0.43 1.94NS 57.25+0.76  52.14+0.75 4.19°
Silt (%) 10 ~20 63.8210.74 64.31+0.50 0.74NS 54.97 £0.97 53.51+0.54 1.58NS
BPHE (50 ~2000 um) 0~10 32.121.23 28.58 £0.58 2.93* 34.87+£0.74 41.53x0.77 6.05°*
Sand (%) 10 ~20 29.02 1.03 28.37 £0.57 0.62NS 37.90£0.93 39.87+0.79 1.87NS

® P<0.05; % x P<0.01; NS not significantly different
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A FAE AT R R AR BE M2 (P <0.05) , M7E 10 ~20 cm BB, IR A 42 47 500
FEAGEBEWZSF (P >0.05) , ULHATEAS A Bl YU AT A ET 20 em, {148 HER, PR
EAAFAESERIZ 10 cm H G BB, BIEARNE T , 13RR4H 2 (B)) % JARL4E 43 O
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Fig. 1 Comparisons of soil bulk density and soil surface litter under canopies and at interspaces for Tamarix spp. and H. ammodendron communities

AR AR R E Y= 2 EEMARREE P FNFEEARNE R, WE 2(a) Fin, B0MET
Mo By BRI £ TN I, BT L P REH 9 6 5 (43510 406.5 gm *f170.0 g m ~*) , TitRtR
BT SHEAMMNZ AR E(P>0.05),
3.3 TEAEEENEEZL
3.3.1 BHIEEE

TERENIBEE S BR T CaCO, 1 TP b, AFEAE ST HADL - B = R EREZ R R BRER/IMIE
H(E2), Bk, BueE T 148 pH {H7E 0 ~20 cm FEEABZE (P <0.05) KT e 4 FIEM H] b, 20 ~ 50
cm & P 5E%E R AERE ,[H7E 20 ~30 cm 140 ~50 cm B BE (P <0.05) (KT M E]Hb ; 555 F0HE M 5]
HAEEEA 0 ~50 cm BAFAEBE2ZF (B 2(a) ,72) . SOM M [ml S B 4% B 3 0, X P isf B DA 138
FEM T BEHWT, RRRIAE SOM N L2 T HESER(E 2(b) ) , B4 ERIAE0 ~10 710 ~20 cm
SOM M I T & el 1] FE A BI L 20 .25 (P <0. 05) 338 ; 72 20 ~ 50 cm ,5& F A% SOM 2R A HBE ,WE
R E (P <0.05) B THMARBM(F2) , TN(E 2(c) ) F1 SOM ZEA R A F H R = R R, R7E 40 ~
50 em FERMNIES, PEEMAINAMERNERFHARE (K 2), AN LK LREL 5 SOM EL—
FERER(3K2) , BI7E0 ~20 cm M5 T mISME2E (P <0.05) 3%, 76 20 ~50 cm & F RS EF A BE ,WE
HEEMNEME R BE(P<0.05), HE 2(d) ZHAEMNEH AN 7E 50 cm KRR T 5 T fwdsk, BiEA AN
HEENATHRESNESHERN TR, CaCOEARTEREERAFER(E 2(e)) :7£0 ~20 cm, i
TSz, & T B E (P <0.05) R TFHEMR M, (BE% 5 X WP AERN 2R A BE; 7 20 ~30 cm,3
P AR TC B & 257 5 78 30 ~ 50 om, 5@ F 8.3 (P <0.05) T HALB A4S, TP 7E 0 ~ 50 cm FRE & T 1)
AEE RS (B 2() ) ,fHHA 20 ~40 cm 1958 T AEN A ERE 2R (P <0.05),

VL it SRR, BRAIVE N 55 0 AT b, - 384 2 1 ORI 2 5 B - 38 % B 8 o T A 0 557, DR TR A X
HAB LB EWEREARE . XMBFEILHRUERIE L5759 SOM TN 1 AN 3 #Ed#: b, ©fTH%E
NS5, LAAVE AT L35 A RERUN , R AL “ L& " FHE, AEAERF S ZFERE
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Fig. 2 Spatial variations of chemical properties of 0 ~50 cm soil at various microhabitats in Tamarix spp. community

A/ e (40 TN) 848l — E WG A E B, Ui “ JER ™ DG RE TR L T2 94 53 , K== [ JE
WEE RE B AN, EEHEK . SUEIIN S, “ B & KERE I 50 cm, H57E 40 ~50 cm, & T SOM,TN
AN HRIR B3 (P <0.05) B TR L 5 T4 SOM TN 71 AN 7£ 0 ~20 cm JEEPEBE (P <0.05) R TH#ENA
B3, DR FLKF SE AT AR TR IBE sV, B O R < B I A A L R — T AR AR
AEHETE 3 FAERA R R R Z R RA R , R T AR IR S , R FEFEN,
“HE B Ay 25 TR FE A —
3.3.2 HBREE

RREE AR A TR HoR S R RAE (18 3) SRR ML ERHAE, 3% pH 2%~ 0 ~50
em FRE T BE W T HAAMW LS, BARE SRR A& 3(a) 3R 2) . SOM KR (& 3(b) (&
2) FE BRI B AR LA R, 7E 0 ~30 om FREE T B& B T (P <0.05) W& AEN R, ARFHASRNEZRA D
% 3 7£ 30 ~40 cm Jy5E P AEZ B E R T (P <0.05) A H;40 ~50 cm WEE T B3 (P <0.05) BmTHENA
13, L 5 AP AP SRR Z A B, HPBIMIR,3 MR LR TN 224 0 ~50 cm ZAGFER
EEF(F2). AN KB STEENRE AL, A EEZETEZRZHE/NE 3(e) ) , ARKE, AREFEK
BEWER(P<0.05) RFET 0 ~30 cm, 7E/KF 77 [ BRIV EEZAEMEHETET . CaCO,H TP i
B SRS Z 7B, RREE T AFRLESE DEXWHEREBR N REREB AT EREESR
3.3.3  ARUIAIBRARTEEIE BT LE

ERERER, HHETARAER LR EF R E WAL EZRHE, XHERRAES N THE:
(1) BEMNEE P oA s e A R AR SRR R A AR R i B8 2 57 (P <0. 05) , TR ERE A [ 4E
B — B3R tR (40 TN, CaCO, 71 TP) ZEBARAFFEE M ZFAAM B 5 (2) 7K F 7 b, BHE T 770 REH
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£2 FVNRREEPFIREELIREFERNARTFHESHT
Table 2 One-way ANOVA of soil chemical properties at various shrub microhabitats ( canopied area ( canopy) , canopy periphery ( periphery) and

interspaces between shrubs ( interspace) ) in Tamarix spp. and H. ammodendron communities

LR EER BMi Tamarix spp. %48 H. ammodendron

Soil parameters Soil layer (cm) mT e - LINGE: mT biix- L INEIE )
Canopy Periphery Interspace Canopy Periphery Interspace

pH {& pH 0~10 a b b a b b

10 ~20 a b b a b b

20 ~30 a ab b a b b

30 ~40 a a a b b

40 ~50 a ab a b b

AHHLE SOM 0~10 a b c a b b

10 ~20 a b c a b b

20 ~30 a a b a b b

30 ~40 a a b a a b

40 ~50 a a b a ab b

B TN 0~10 a b c a a a

10 ~20 a b c a a a

20 ~30 a a b a a a

30 ~40 a a b a a a

40 ~50 a ab b a a a

R A AN 0~10 a b c a b b

10 ~20 a b c a b b

20 ~30 a a b a b b

30 ~40 a a b a a a

40 ~50 a a b a a a

BRERES CaCO, 0~10 a ab b a a a

10 ~20 a ab b a a a

20 ~30 a a a a a a

30 ~40 a b b a a a

40 ~50 a b b a a a

Mk TP 0~10 a a a a a a

10 ~20 a a a a a a

20 ~30 a ab b a a a

30 ~40 a ab b a a a

40 ~50 a a a a a a

RIHEFPR —TLBEARFZHERENIERERR A EEER (P <0.05) Different letters imply significant difference between shrub
microhabitats at P <0.05 by LSD post hoc test after ANOVA

FEFEE T REEN T ERBEEX, MTRRNAFIRELE/NTEEE T X, BV BEOEE Hask sk - SOM,
TN F1 AN #8832 (P <0.05) 5= TR E L, TRRETE S BV H RS B % ME M B SOM 1 AN 2=
FUABE; (3)AEEF W L, BT RENN AR EA B EIRKN T2, 10 AN 722U EE A R A 5%
50 cm WERFEBEZF (P <0.05) , MRREES 30 cm IFZRAHFHE ., Xz R UilAR X EM
“JEE” AT BA BRI, X TRRN S BN ER” REFRE B, RENFEFTEREZL,
4 it

BN RN ERN A EN B, 57 AL LIEFR B, 7 LB SRR
R THEMEH ™, Klemmendson 1 Barth P TN S48 bt 860« IE& 7 25 M S5 =00 < IR & 7 A —BIsr i
MAVER : 72K P 0 ) AT A Ly A 338 TN 5 853 0, X P A S8 TR BE 3G I i 08 557, 0 44 40 em BRE S
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—— & —=— s —o— M I
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Fig. 3 Variations of chemical properties of 0 ~ 50 cm soil at various microhabitats in H. ammodendron community

“TESHED, RFWBEMARR T T S M+ SR A0 2 SR R IR T AR, R Sy
YIAHKH) SOM. TN F1 AN, B ARMIFIARAR“ L5 " 72 25 M4 £ A1 Klemmendson 1 Barth #4882 () “ I & " Z514)
AR, GRHEBIEE, S WEETRA WM, AHEAES" HERAE. H— AR LIEER
e R & B2 1R1RE R 7T RERE S0 T 57, ANARMN & T 1R 40k 4 403 & . pH /TR R M, #2482 W IE 4746
BGHT BT M RER YRS, RN IES " £ T ERE T REE N T A5 w58 = MG E, mR1R
M/NFARG ERBEGE . A, RER R —YF, “ BB 5" #4928 R (. 1] RERE B I8 4R 1M 77, INZEAR MR
T ,SOM i “HE & " BEEX N T 50 cm, WiAHNS AN i 5, HEE HA 30 cm,

ZHBIFE R T R T R XS T3 LT R &7 55 2 i R 20 2 8 A R 2 43 120 2
B8 AR BIRE ™ ™ o ARSCBTFT S AR AR R B ) S I 3 24 R B R , BT S F oL
HorZ, GEMB AN Z , BREXFMEARMN TR E RO EEIREEZR. B, ES” 18E
WA OR YRR T T XU 55 , 8 28 i AR A XA i 4 3R T -3 35— 2o 40 B0 AR, HLX S gk i) R H IR
HHER D BRENERRE IR TR S b RS FR, JLEREE R R 2 78 R Ve T 1
RARY), NS BRI IES” R L 4R S 2 MR H D, RICREHE, W/ AR T 55 1 A0 B 5 e {7
P RIERERE 2R R B0 B & AN LN A B2 AR 4 43, T B L IEAF S R o X BLEA RN
W T RELERM S RAEA KR, —HITRREESERESRKNERBREEWE B MEIERERE
Wi TR R IR AR 433 TRELE, HARELE T 58 T L340k 4 2 [E TR B T 3 , 2 A Ja) 3 1E 574
R(F 1) ;8T LEREAEE (B 1(b) ) BWE=BEN, IV XA BRRHE T44IE.

13 pH (B0 3B R, ERFENES " EMRER, BLL,“ B 1% pHES KBS
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N T M AR (DL B 45 SRR R ARTE ™ 4 > ST 13 pH (A2 N o5 OB R , o 7T BB 3% A3 35 R
THIERER , BUIRRRE WL, BT RAEIRARNESRENSFEBE pH H, BTN
BEW, ZX HELES BRIZ HIEKEENRE R LIEREEW, b TSR, e T
EEBH, RTHIRMBEMTE D, TR B AR E W LA AR EEE, & T FEMN
i HE AR IR, R TEEME (R MRESD) , BRI A8, H B IR RS, X
A REEFECXAREN LS pH EAH R EERH,

FRAS RGN — KT RPN, B 2R A K R, —seky
2 FRRANFELER(BBETRZYHERITE, W N) ,—B@Eid B 2RI MY, St m g5 (F
EY) Y MBREE ) 2 B LMRAEDY . Cross #l Schlesinger A 7E W IRA I T R A 75 R G L BT
A YRR R B R RS R R 8, WA P R R R 2R F R, A 5% 1
HERE S AN S A RERE, RERBEERD , AP R RN LM pH EARFEAT 24
R HI#E )R, CaCO, F1 TP A 4N SOM TN 1 AN HRAE iy 3 A Hp 0o [ 1 2 B S8 A9 56 B8 3 080, AT 3R IE T Crross 71
Schlesinger G . MBIFIEEE LR A FK RRE , EAYHRHERNE R TEMNS X KE
HFRERMZEER, RBEE S TN GEAMSMEEELBRRA R, ASITE L HERAEE, X Wik
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