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HE . VR R BRI RE 25T R 2 I i Y 7 R BB 3 0 Fh Z A ( Tamarix ramosissima Ledeb. ) F13k R 70354 ( Calligonum
caput-medusae Schrenk.) 3R R INREM 22 5 R FHEFSMEURE 55 % N 9250 A0 25 & (0 05 125, 70 BT AS [ 56 2 (30% . 50% ) I AR MDAV
PIARAE R IR B 1 3370 S i O T 525 W B 0T L | JE T AIF 5 500 T R B A 1) £ 398 < A 5 by M 25 5, 25 SR 3R . (1) R IRIE
AREEAG W A 4 BRI 7 R, S A B L AR A HLRR (SOC) (2L (TN) (FI4B (TP ) & 443 Bl 265% ,220%
F1 230% ; VAR E 195% , 120% F1 185% ; BT 1 43 SOC TN TP & HE 343912 2.17+0.32,4.80+0.16,3.04+0.25 , T 453211
9 1.84+0.24,4.39+0.15,2.63+0.18,, (2) A[E] 35 BEHEA 35 N2 7 S0 B 22 5%, Hid, 50% 35 FEREHI + 358 SOC TN | TP &
MHEERRR, (3) AR NE" POV FEEH/ARIERA 257, 50% 5 BRI i+ 58 TP & & DL K B ERAESA
R 5 T HA B2 X 76 80— 140 em FY-LJZXT SOC H1 TN (45 455 b Hb A Bl 28 8 IX w5 . VKT &, B0 138 33
YA TR B R A RS RN, R, B R S G AR U g B AP B b A R AR S R Y
Y, WRoE 4T R X AR SRR A Kl F s R SR A B L,
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Abstract; Shrubs can improve soil structure and the micro-environment during growth, enriching soil nutrients in their
vicinity compared to the surrounding areas which is known as soil “fertile island” effect. The formation and development of
the “fertile island” effect significantly influence soil ecological stability as well as the structure and function of vegetation
ecosystems in arid regions, which play a critical role in mitigating wind-sand hazards and safeguarding oasis ecological
security. Tamarix ramosisstima Ledeb. and Calligonum caput-medusae Schrenk. are two dominant shelterbelt species in the
protective shelterbelt system of desert-oasis transition zone at the southern Tarim Basin, perform pivotal ecological functions
including windbreaking and sand fixation, desertification control, climate regulation, and stabilization of regional ecological
equilibrium. In present study, we combined field sampling and laboratory experiments to reveal the differences in soil
improvement functions between these two species. Soil nutrient content was analyzed at different depths under varying
canopy cover densities (30% and 50% ) of both shrubs and compared with bare land in order to investigate their “fertile
island” effects and associated variations. According to the results (1) Both shrubs demonstrated significant soil “fertile
island” effects, but these were species-specific. At the Tamarix site, the amounts of soil organic content (SOC), total
nitrogen (TN ), and total phosphorus ( TP) were 265%, 220%, and 230% higher than those of bare land; at the
Calligonum site, they were higher by 195% , 120% , and 185%. The enrichment rates of SOC, TN, and TP at the Tamarix
site were 2.17+0.32, 4.80+0.16, and 3.04+0.25, respectively, while those at the Calligonum site were 1.84+0.24, 4.39+
0.15, and 2.63+0.18. (2) The strength of the soil “fertile island” effect varied with vegetation coverage. Both the soil
SOC, TN, TP contents and their enrichment rates were highest at the Tamarix site with 50% vegetation coverage. (3) The
vertical distribution of soil nutrients was also species-specific. At the Tamarix site with 50% coverage, the content and
enrichment rate of TP in all soil layers exceeded those of other sites, while the enrichment rates of SOC and TN peaked at
lower depths (80—140 cm). In general, Tamarix showed a stronger soil “fertile island” effect than Calligonum. Therefore,
Tamarix could be prioritized in species selection for shelterbelt forest construction at the southern margin of the Tarim Basin.
These findings were significant for ecological restoration, protection, and sustainable development in arid regions as well as

combating against desertification in the southern Taklamakan.

Key Words: desert plants; vegetation coverage; soil nutrients; “fertile island” effect

T T 52 T RS RGNS RN 570028 (LR A 5 B A4 o Z iz —
FEOTBAEYIAR R , LA PP 2R 01 2] 5 b 8 7 W0 - 33 vh Bl Gl A 0 o3 A R s, g o 9+
SR T AR AR WP AR B R T AR PG B N R g (A SR M A R, HI T R AR A
RYFRMEII AR R AR S A R ) IR RN T AR RAS RS B
T et + R XA A S RGN EE ) 5D Re 8= A B 7 e R XA A R ST 42 )07 56T

DIAE X5 DX T\ 4= SR 40 W AR S 5 45 SR B 7 | VWS IR 43 b B M ( Tamarix spp. ) FIRRAR ( Haloxylon
ammodendron ) PIFRHEA “ JEL 5" PG T B RIMAF 1 3E3R2 LRIk 5« 5 Ah L 48 00 25 S B - 3B R 1y 34
IITIURES , FHER TARMR B MO " R ) W F5 40 O AR RE TSR 7 7 BT — A U el Xot A (1
FEAT AL S B B 5 " 0 AR AE £ SOC | TN & i B )2 M iR 2 AU 1 TP & &
JEREARIE TR g 2 X I v A S T T I e AT 1 v 4 4 ( Calligonum mongolicum ) %5 3 F [# V)
TEYIHATIRSE, & BRI L )2 TR EE RS0 A AR 143 v SOC 5 o AR 52 53 5 J B AR A A8 FB A AiE Tl TP TN
FRTE R AN,

H A E P AMESEESE o R TS SR (E) RRAE LR 00 s SRR AR RA% A0S % P b b

http ; //www.ecologica.cn



1026 xR 46 1

DX FRSEBAR D) F5 0 5 AR R T T R WY, A ) 2 7E AR B XS SOC TN F1 TP A B i w4, H e
By TEA R h R IR W A IR, o I B SIS ) 25 TR 1 A - 38 5 0 5 i S e SR AR L AT 234
DIHRFTIBE " KRB R BERBR L S 5 55 X 58 15 A 2 b 1 R E A 3% B SRR AR EAT AR T, R R
( Nitraria tangutorum nebkhas ) #J T #5129 TN | TK ¥ EHA N R EE A9 & E8800 , Hrh Xt TK B9 & £ w0,
Xt TP KRR E " . T F RS0 E R T VG AHE A TEIR X 7 M VD HE S5 S FRHAE (5, & 3R
DU F AT A < JIE 82 200007 5 AL VEE A AR FE s 3 12 A 2 3 DR X A0S 3 L b X FETE N ISR O
ERAWAAT THFSY, 45 R R W] 3 R ATE 0—60 em )R TREE R AR & 2 HE 1, %5 SOC 1y & & AE T Em
B &, ELAS [V AR A ) P2 75 43 B SR AFE ) 22 51

TR TR B K R D ARG B H S AL R B, SRR RO B W A KTl 3R 00 2 B e R
B0 S AR (LT T RRHET) B T3 MBI, SO B 52 0, IR 1A 58, 4%
FOPREEH S5 N, i XA W R 2R 20 = 4l 90 o B IR, o 7 PR B | AR B AL TG . 2B M ( Tamarix
ramosissima Ledeb. ) FISRVSH3HE ( Calligonum caput-medusae Schrenk.) WA X I8 12 43 A0 HE R Y Fh, £
BN R R MIE | 22 R R Y, A Bt (RS AR e SRV BT BRI 8
JRREA | F2 25345 T 3 S B F M 30 2 56 DI, R 2 A K T2 B T sh b e iDL VDB BT SRR J5 e
(RLTDBUR ALY R BRI Vb A R . AR AR VD453 A Ay B Tt X S VB U o0 7 7 47k R rp S B2 A L)
Tl ZEBIT XU VD 38 il Pk RS A AR XS P 45 T R A R SRR Y ARk
S - 3L R RV A P 390/ N IR (AR I 39855 43 LU JR R s AR R IR R AR HAE S R
Gifase PEELA B R 3 A A R M A D e AR RN A R BRI, X DL
TR IXHEARAY “NE By RO I BF SR Ry S B HLAA L

RIS T A IXCE AR L S B S5O0 T T T 58 2 4 v TR L3 AR TR 2 L 3 ) 2 B0 A FRAE I 5T
BRI, TR A ) 75 5 AR 43 A B RO 1) 22 S A AL O BIF S v S/ D K, ST it AR BF ST A
T ML DX R IBUAN [7) B i 8 R MR 0403 S0 b, PRAST I o S T A L I 02y 7 S00E 18 28 S AN [ AP BB o 8 0+ 08
AL RN B FENE |, LK PR S AR ) 1 e SR O e B A RAE B 22 S, AT IR A X 36 W R R L 38k R Dy g
IR WFFEES SR Dy i i h IX B 4 R e SR (AR 2 Al , o 1 5 M 58 XA R S R A= B A R
Biia b EAL , AR X Sl n] Hp e ki B R S,

1 #MR57FE

1.1 BT XA

T XA T4 i b DX S 4y 2 U A0 L, 387 Bl 37.02N,80.73E , MK 1343 m, LA MR Rt 52K
B AEAR R 12 C AEREK SR 53 mm, SR, KD KGR R ER, X000 2
PR RN VP 3% G (Alhagi sparsifolia Shap.) FIfEAL4E ( Karelinia caspia (Pall.) Less.) %,
1.2 FEHLEE S A ke Sl R AR

SRR SR RS OR T 2023 4F 6 A, FEFEEAR N Py BE BV F A 55 30% (S1) i1 50%(S2) |
FEMI T 30% (S3) Fll 50% (S4) LA K23 ™Mb ( JoAH B 78 5 1 - 48, SK) AT HURE . SR BRI A K T 28 1D B
(HIERARAKR) VP4 Kb, PIE BB 2T, 30 20a, 10 SR H I SEA RRAE L F 38
JiaR (R 1), HAFEZ A ER B R 5L, VP398R R (4.20£3.21) m  BEHIF- 0k (2.96+1.51)
m, FEHL AR N IO EA Y B 5 . BRI ZEAE R R A2 3 S 2 m TR R, L 20 em M IRIEE
(10 )2 ) R4 T3 HOoRAE + HEFE & 10x3%x6=180 1>,
1.3 fahnillE

- HE PRI . 2 BRI Y P A KT R I RE A LR (SOC) (AR TN) (4xi (TP) K44
(TK) i, RAEHSTRE A DU B BT L R M A E S /3 I E SOC )TN TP Fl TK % & .
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LIRS AR R S A LR W AR AR E = Cr0,7 0 Hh  C RN A MY
(AR 2RI, 0 TRz W ML+ R0y o FORARIME SRR E R EER,
R1 BEHERFE

Table 1 Basic characteristics of the sample plots

FEHLZR S Plot number S1 S2 S3 S4 SK

£5J% Longitude (E) 80°43' 33" 80°43' 38" 80°43' 1" 80°42" 55" 80°42' 14"
43 ¥ Latitude(N) 37°0' 57" 37°0" 59" 37°1' 32" 37°1' 34" 37°1' 45"
33K Elevation/m 1361.80 1360.81 1354.79 1356.47 1350.67
FitR 4% Number of plants/#k 11 18 8 14 —

S EE Average height/m 3.69+0.67 3.48+0.17 2.76+0.49 3.07+0.59 —

44 H4% Average base diameter/cm 3.80+0.51 3.60+0.29 3.20+0.47 3.00+0.54 —
SEHTENR Average crown diameter/m 3.20+0.27 2.90+0.34 4.10+0.38 3.80+0.61 —

SK .25l ( LM B 35 ) Bare land ; S1 . BEH 1(30% 35 8 V0401340 ) Sample plot 1;S2 : BEHE 2( 50% 55 & Y4548 ) Sample plot 2;S3 . FE#h 3(30% 75
FEREHN) Sample plot 3 ;94 FEHL 4(50% 35 FEAEEHI) Sample plot 4

1.4 FdlEatr

i Excel 2021 #fF58 BRECHE , FF-H SPSS 27.0 #7801t 40 81, 40 BI%F SK . S1—S4 1% 10 A~ 1+ 2
T AR E R 22 R BN & 5 2270 M7 (One-way ANOVA ) 47 H A, 22 10 B 25 PEFE HI7E 0.05
KV B EESA R 3 A T R I 5RO B i I AR 2E  FH Origin 2021 B2l 4

2 HRESH

2.1 N[ R B 2 28 <7 i A 8 B I RO ) HE A

22 Ry WP S5 R AR YD 455 A ST L 0—200 em 3SR B, 45 R R R KR 37+ 3 37
OO RATTEW W55 5250 HAH L, BEH 14 SOC TN il TP #5453 51 5 265% ,220% Fll 230% ; V0 15 4 85
195% \120% il 185% , AJFIMEA 7 +-HE SOC TN F1 TP S Bt EA 3 22 5 1l TK A h2 AR E, M His
YRR BMIAEHLXT SOC TN 1 TP (%5 463253510 2.17+0.32,4.80+0.16,3.04+0.25 , 45 F U0 B2 (43
4 1.84+0.24,4.39+0.15,2.63+0.18) , ZiA KA , WIS Ho 133 SOC TN 1 TP A & " 24007 258 TVh P

R2 TREARIMTEFRSSEI

Table 2 Comparison of soil nutrient contents in the soil of different shrubs

Freor & SOC &/ (g/kg) TN &/ (g/kg) TP %4/ (g/kg) TK &4/ (g/kg)
Nutrient content SOC content TN content TP content TK content
231" H#ly Bare land 0.55+0.05b 0.05+0.01b 0.20+0.01b 18.47£0.14a
KM Tamarix 2.010.14a 0.16+0.01a 0.66+0.02a 18.50+0.15a
WA Calligonum 1.62+0.08ab 0.11£0.01ab 0.57+0.01ab 18.68+0.20a

SOC: 134 ML Soil organic content; TN; 4% Total nitrogen; TP ; 4:# Total phosphorus; TK: 44} Total potassium ; A []/NE 1k R AH Rl %
Sy ICE A FEY R R A 25 5 3 (P<0.05)

2.2 RI[R) 25 FE R A ST b A B U Y LA

AN i BE R MRV P A 0« M i 35 B LA 25 5 (1 1) o X 30% il 50% i B i Vb P 28 i &, 1338 SOC.
TN Al TP &8 22 %A & 439100 (1.59+0.18) g/kg F1(1.64+0.23) g/kg, (0.11+0.03) g/kg F1(0.10+0.02)
g/kg, (0.56+0.01 g/kg) F1(0.58+0.01) g/kg; SOC & H 754 1.72+£0.25,1.96+0.22, TN & 5K 535 4
4.38+0.15,4.40+0.14, TP & HE AR/ 58 2.57+0.14,2.68+0.22, LR FE 25 Xt 30% 1 50% =5 F& B AL M T
& ,50% 35 EREMI ST b -4 ) SOC TN TP & 5435118 (2.08+0.22) ¢/kg, (0.17£0.02) g/kg F1(0.72+0.06)
o/kg , YIET 30% 35 B BB ;SOC & A3 11 2.01£0.23,2.32+0.41 , TN & K758 4.29+0.13,5.31 =
0.18,TP &R0 2.73+£0.18,3.3420.31, A B 25 5 A BV P A, L+ TK & 525 7 R
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W, BAERZE S ARBUN, BINH 2Z WA [ 55 LA, 50% i BE AN 7 3t JIE &% 7 200 e o 2%
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FEHh Sample plots

1 FEEALERSESENESR
Fig.1 Differences in soil nutrient contents of different shrubs
SK: 250 i ( CAE B 5 ) Bare land ;S1. FEHE 1(30% 352 V0 45540) Sample plot 1582 #f#h 2(50% 35 B V5454 ) Sample plot 2;S3: FE#1L 3(30%
BEAEM) Sample plot 3 ;54 KEHL 4(50% 76 FEEEMN) Sample plot 4; A [F/NG FhEFRR P<0.05 7KF R 2509 B 2 4

2.3 N[ R B 2 A A g S B A5 T L 43 A REAE ) HL A

BEMIFTD B A b 45 )2 SOC TN Fl TP 5 24 1l 25 5 25 0 Ml I TK & il 25 25 5% (K 2) o, P
ARAYHHE SOC A1 TN & AR Bl L ZIREEGIEAR 2 T IHEHE 7 80—140 em ALk B S {8 520 FRE; TP &4
RBEVREE LT b T 1 TK & A RAEAR LR AR R 22 57 (K 3) . AN 6 R v 85 S AR ZE AR
R b 13324 R R EUN WAFAE—E 22 5o 50% w5 B AR HE7E 80—140 em IRALAY 145 SOC 1 TN
AR T H AR Y 5 B A X % w5 R A 2 TP () 5 A2 i T HA A bl 35 2R IX (& 3)

3 itig

3.1 PRPHEAR - HETR O IS RN 22 57

ABGE SR BN FNVD 5547 4+ 3 b SOC TN TP 7 53 B 35 i Fas b, 3200 A e i, i R W
AR S BAT B i AT TRE T A A FH A SN RHIE . B BRE )2 A A T
J2 T IR AR T2 T 3R 0 AR 20 EARIR] 26 B A X 355 4 1) 4B R i B 1 0
A2 HEARGAAEE FEA R SR S5 2R R R Re R IR B AR A, AR SO A%
BIFTP3A IAP A I & RO 225 A . S VPR ACHA L, AR IS L+ S rf SOC TN TP &4y, -1
I o FE AR AL TR0 357 0 U 5 000 S ) A 3k mT B AR AR AR R R AR AT O, 5 DX 35
(¥ XD Z S AR A AEHEA SR FRDURR > = R el TR A I AR, A W r k- HE L HE T Y 643
L5 5] M 17T 38 7K A8 5 T B AR 45 Hz ) TG SOC 4597 43 [ 22 7E L3 %0 0 bk, R T AR O TR AR A
W, B8R A AR F A ) T AR A % SR A W AR TR i B HE T 5, 509% i BE AR M0 13 SoC
AR AR R, AT AR S RN G AR R AR A3 SR W A O R R (A A A TG A 1 A
58 OC A T IR AE AR K B USRS Y A s A R B d S R B ES0C
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o TRAEBRG P IR AKOFEAL, UHSE N, B RS TR A A K EEDY T 50% 36 %
WA= b TN SRR, AT RE R TR A B e B IR SR ) RS A R S R AR A T AR
TR R TAEY S Z2 1 N R 3 13 b i N a1 2 | 3300w o B AR 148 TN & 2w . tedh, -
HEN ik 95 IE TA MR [l 4 T V0 8558 At b3 43 el R sE R, A WIS 3R BA Bt el 2 1Y
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