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Abstract: [Objective] The differences in soil structure and nutrients in shrublands in different habitats were
explored to provide a reference for management and ecosystem restoration in desert areas. [ Methods| Nitraria
tangutorum nebkhas in sandy and saline-alkali land in the eastern Tengger Desert were selected as research
subjects. Soil particle size composition and soil nutrient content were analyzed. [ Results] D The soil particle size of
N. tangutorum nebkhas in sandy land and saline-alkali land was mainly fine sand, accounting for 55.03 %—74.21%

and 44.71%—72.83% of the total content, respectively. Soil sorting was excellent in both habitats. @ The soil
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fractal dimension of N. tangutorum nebkhas in saline-alkali land (1.86—2.32) was significantly higher than that in
sandy land (1.62—1.72). The fractal dimension shows a decreasing trend from the top of the Nitraria tangutorum
nebkhas to the foot of the slope, and also shows a decreasing trend with the increase of soil depth. @ The
contents of TN (3.35—4.24 g/kg) , TP (0.11—0.26 g/kg) and TK (0.44—0.65 g/kg) in the soil of N.
tangutorum nebkhas in saline-alkali land were significantly higher than those in the soil of N. tangutorum nebkhas
in sandy land (1.48—3.43 g/kg), TP (0.10—0.22 g/kg) and TK (0.30—0.61 g/kg). It is positively correlated
with the content of fine particles and negatively correlated with the content of coarse particles. [ Conclusion ] The
adaptability and improvement capacity of N. zangutorum shrubs in soil environments vary in different habitats.
There was a correlation between soil particle composition and nutrient content in N. fangutorum shrub mounds in

sandy and saline-alkali lands. Increasing the content of fine soil particles can help improve soil nutrient

conditions.

Keywords: Nitraria tangutorum nebkhas; soil particle size; nutrient characteristics; fractal dimension
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Table 2 Soil particle size composition of Nitraria tangutorum nebkhas
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Table 3 Soil particle size parameters of Nitraria tangutorum nebkhas in different habitats

Z M M ERWE em WX PR S b HETI I B
0—5 2.08£0.14"  2.39£0.04%  2.35£0.03%  242:40.05%  2.37+0%
v 5—10 2.06+0" 2.2840.02%  2.39£0.03  2.32:4£0% 2.374+0%
10—20 21740 2.0540.02  2.37+0" 2.2940.03"  2.31:40.02"
TR
0—5 2474002 3.0140.04% 2914007 2.69+0.03%  2.48+0.03
e 510 2.7940.13%  3.01£0.03"  2.84:£0.02%  2.23+£0.037  3.70+0.06™
10—20 3.91£0.07%  2.9740.03"  2.78+0" 2464006  3.87+0.23
0—5 —0.5740.02""  —0.560.02""  —0.58+0.03"  —0.58+0.03""" —0.55::0.01"
W 5—10 —0.5540.02"  —0.56£0.02"  —0.55+0™  —0.59+0" —0.5540"
10—20  —0.60£0.01°  —0.56£0.02" —055+0"  —0.574£0.02*"  —0.58:£0.02"
o 1 Ot 22 ‘ ‘
0—5 —0.6240.01"  —1.13£0.08  —1.02+0.07" —0.97+0.12"  —0.66-£0.03"
e 510 —1.19£0.10%  —1.05£0.06%  —0.91+0.06" —0.79+0.11"  —1.60-0.07"
10—20  —1.8540.11°  —0.90£0.02"  —0.77+0.07" —0.98+0.10"  —1.95:+0.14
0—5 —0.08£0.08"  —0.12£0.07*  —0.10£0.06"  —0.09+£0.07  —0.15£0.01"
v 5—10 —0.1540% 0.06+0.03*  —0.06+0.12" 00" —0.1540%
10—20  —0.024£0.02"  —0.120.07  —0.15+0 0.04+0.04*  0.01:0.04"
i B2 AL : :
0—5 —0.0740.06"  —0.41£0.04  —0.36:£0.05™ —0.32+0.08"  —0.12:0.05"
;e 5—10 —0.44£0.03%  —0.37£0.03*  —0.31:£0.03" —0.24:£0.08"  —0.44=£0.06"
10—20  —0.49:+0.06%  —0.31:£0.04"  —0.19£0.05" —0.374£0.06"  —0.59:0.07%
0—5 0.964+0.06™  0.98+0" 0.974+0.07"  1.014+0.04*  0.9940.03"
W Hy 5—10 0.98+0" 0.98+0" 0.9840" 0.9840" 0.9840"
10—20 0.95+0.06%  0.97£0.05"  0.98:£0" 0.98+0% 1.0140.06™
e 25 {F
0—5 1.00£0.08%  2.23:£0.20%  2.00+0.24*  1.85+0.31"  1.04:£0.11%
H 510 148£0.12%  1.9540.17%  1.64+0.16"  1.3540.25%  0.83+0.02"
10—20 0.904+0.03  1.6040.05"  1.38+0.14%  1.77:40.16"  0.9540.13"
0—5 1.650.05"  1.72:£0.07%  1.7240.05%  1.704£0.06™  1.67+£0.11"
v 5—10 1.630.07"  1.650.08"  1.68+0.07""  1.63+0.07"  1.70£0.05"
10—20 1.650.07"  1.63£0.06"  1.66+0.06"  1.62+0.06"  1.65::0.06"
ST K :
0—5 L91£0.06%  2.16:0.04"  211+0.03*  2.064+0.05"  1.90+0.05"
;e 5—10 1.96£0.08%  2.14:£0.04%  2.1040.03*  1.86+0.04%  2.04:£0.07"
10—20 2.3040.06"  2.03£0.04"  2.04:£0.04"  1.86+£0.07  2.32:40.06™

2.3 BRI HE T ek T i 2%
- S URE I R I3 A it & T AR A KA o A 15
OLo P T AR, Vb M ST A/ 0—5 em, 5—10 cm,

10—20 cm 2 P9 il 42 45 52 0 B 43 A7, g A A2 oL
F 2.01~2.32¢ , WEAH 53 73 7F 10.17 % ~10.81% o L%
M A SR R gl 2 B 5L B R0 3 AT A R AR 4 T
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2, K R ORI IR MR AL . 7RV
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Fig.1 Particle frequency distribution curves for different soil layers of Nitraria tangutorum nebkhas in different habitats

24 BRIENDHE T EFSEHE

B A RTAL FE P A A 55T, 1 0 A VD ME 7 (R
— i E, FERESEO—S em LE RS TR, IE
FLBEE 2 0 BE 0 3 e o VD H 43 TN SR
g VP HE T (3,16 g/kg) =1 X3 % | (3.06 g/kg)

=35 R e (2,52 g/kg) =30 KU % P (2.46 g/kg)
= R (1,76 g/kg) s #h B b 13 TN & S 7E A
M2 RFEMEASEA BEE2ZES (p<<0.05), & &
KN - 35 U3 80 (3.91 g/kg) = 38 XU Ik B
(3.86 g/kg) = il X Y Ik i (3.78 g/kg) = vb HE Tl i
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(3.71 g/kg) =15 K I v (3.39 g/kg) o b Hb Fl Ak
Hby 7 o A= B2 R 3 TP A s AE VD E TR B L 43 o
0.1510.23 g/kg, P 7 HE 150 &8 21 G XU 5 XU 3
TP & 5B W/, B RIS TP & & & T3
RSB A o X6 T 1 A UD M g TK & i 7E VD
FFLN VP HETH C0.53 g/kg) =M K (0.43 g/kg) >

B (0.42 g/kg) 5 7F 6 i 3 B0 - U0 HE T
(0.60 g/kg) =i X (0.56 g/kg) 15 K I (0.54 g/kg) .
PR AE BN SRk pH E W & % T U0 M, HB A +
2 R ) 1 A B B I (p<<0.05) . AR L,
F1 30 JE AV HE A R R B9 TN, TP, TK & & & pH
Y8 T,

x4 PAMERTERELDELIERSHE

Table 4 Characteristics of soil nutrients in two habitats of Nitraria tangutorum nebkhas

4 ’e TEBRE/ RN/ 3R e/ Y HETRH / I/ R/
e br cm (g+kg™) (g+kg™) (g+kg™) (g+kg™) (g+kg™")
0—5 1.964-0.64"" 2.96+1.28% 3.304+0.66"" 3.3740.53 3.4340.62"
v M 5—10 1.8440.80% 2.82+0.61" 3.07+0.91* 2.21+£0.81*" 3.31£0.53*
4 10—20 1.4840.86% 1.594+0.01 3.12£2.42% 1.9740.31" 2.44+0.75
A 0—5 3.54+0.52" 4.040.27 3.83+0.58™ 3.35£0.29" 3.38+£0.39"
5 B b 5—10 3.57+0.76™ 3.84+0.37 3.49+0.43M 3.35+£0.93" 4.1340.14%
10—20 4.244-0.29M 3.72+0.81" 3.8140.75M 3.47+0.69" 4.2140.72M
0—5 0.1240.02"" 0.17£0.02* 0.18£0.01* 0.17£0.02* 0.2240.01
b 5—10 0.13£0.02* 0.140.03*" 0.14£0.01" 0.12£0.01" 0.17£0.01"
4 10—20 0.12+0.01*" 0.12-40.02"" 0.13£0" 0.10£0.01¢" 0.11£0“"
i 0—5 0.14=+0.03" 0.25=0.01* 0.25=£0.01* 0.1720.01* 0.15+0.01
LR 5—10 0.15+0.01" 0.23-0.01* 0.230.02* 0.13+0.01" 0.254+0™
10—20 0.260.01" 0.22-+0.01" 0.2040.01" 0.11220.01¢ 0.2240.01%
0—5 0.45-+0.01*" 0.510.01* 0.50=+0.02% 0.50=0.01* 0.43+£0%
b b 5—10 0.39+0.01" 0.43+0" 0.61+0™ 0.4240" 0.4040%
4 10—20 0.46+0.01" 0.30=+0" 0.464+0.02"" 0.40+0.01" 0.3640"
B 0—5 0.640.05" 0.65E0.01* 0.64=+0.01" 0.5440.01% 0.44+0.01
b e b, 5—10 0.50=£0.04™ 0.59-£0" 0.62£0.01" 0.48+£0.01" 0.61 0%
10—20 0.47-+0™ 0.51+0.01 0.54=+0.01" 0.58-+0.01* 0.57+0.01"
0—5 8.424+0" 7.764+0.01% 8.31+0% 8.40-+0.01" 8.33+0.02"
b My 5—10 8.62+0.02" 8.30=+0.01™ 8.42+0.01" 8.59+0.02™ 8.31+0.02"
10—20 8.714+0.01" 8.58+£0.01" 8.3440.02% 8.76£0.01" 8.31£0.01*
pH i
0—5 9.73+0.01" 9.62+0 9.45+0.01“ 9.43+0.02 9.79+£0.02¢
b e b, 5—10 10.09+0.01" 9.93+0.01™ 9.80+0.02" 9.98+0.05" 10.35+0.01"

10—20

10.26+0.02""

10.2440.01"

10.14+0.01"

10.2740.01"

10.540.01*

25 AREMACHITENEZSHELERSNEX

REMERS D

28 5 R0, 76 U0 b, 11 0V A VD HE 4 HE 53 O 4
5 A0 WK C0~100 pm) TN K TP 7 52 4% i
FIEA 2 (p<<0.0D), 5 o b AR D 7 £ 5 5 35 £ A
K(p<<0.05); HHEF R & it 5 TP & i 2k W % 1F
A (p<<0.01), 5 pH A & .3 5 A 3¢ (p<<0.05) ; +
BeRyR AR MRS A S TN, TP & B B %
TEA K (p<<0.01), 55 pH {H £ & 3 77140 5 (p<<0.05) 5
TN P AN & S TN & & SR 0 A
(p<<0.01). FEFR R H , 1 il HE DA V0 3 + 398 53 I8 2 240

5 0ok TN f TP & 2 2 W B 3 1 M 5 (<<
0.01), 5 b & & 5 4 35 71 AH ¢ (p<<0.01) 5 + 4
Bkl By kLSS TP & | 2 03 E A (p<<0.05);
+ HER AN D A RS TP & AR R S A OE (<
0.01); H NP & & 5 pH {H £ M 2 2 7 ¢ (p<<
0.01); L& 5 TN, TP & i £ W % 74
K(p<<0.0D), B b, ARENDHEAE PR AL T,
+ BEFR A 5 A HEAN UKL 5 OF A 56 (p<<0.05) , 5 1 1
HELBURL 5 50 M 96 (p<T0.05) o B4R |, 11 50 3 DA V0 i
TR S TN, TP HA WM, S TK, pH
{EAH A
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Table 5 Soil particle size distribution and correlation with soil nutrient
A5 545 D FhokL kL IR g b HLED
D — 0.66~ 0.95™ 0.757 0.56" —0.64" —0.52"
£ 0.78" 0.34 0.76" 0.88” 0.82" —0.86" —0.76"
W H o 0.74" 0.66~ 0.68" 0.657 0.46 —0.53" —0.43
2 0.59" 0.34 0.51 0.61° 0.50 —0.54" —0.44
pHHE —0.75" —0.64" —0.627 —0.57 —0.46 0.51 0.41
D — 0.94” 0.65" 0.56 —0.35 —0.79" —0.56
o) 0.817 0.73" 0.817 0.44 —0.57 —0.70" —0.47
£ N 0.83" 0.61° 0.56" 0.81" —0.24 —0.90" —0.57
44 0.19 0.07 —0.06 0.38 0.26 —0.38 —0.38
pH1E 0.17 0.24 0.64" —0.19 —0.67" —0.02 0.04

T+ ROR p<l0.01, M SEPEME 8 25, #+3RR p<C0.05, MM 3% . D a4k,

E o TR AR AT, LA SR AR AT
T I35 25 5 M AE [ — B 50 N BA M. ¥ H
B8 1 A D ST B — 2 ) ST R A 56.7
55 Z A U STRRR O 20.3% (&L 2) , BT A 543 43
Br oT ik A Rtk 77.000, BB R ZHUF R .
T L b SRR D A — R o B M OGS T
KL B L A B 40 RS 25 7 AN 4 AR S S — R B R A
5K, AR E B, R WX L 18 b A F) T B bk 4 38 73
P QR A TR ¢ e =g 2 S i R NG AR U
KL bR A pH (R 52 B AE AH OG0 (H B R B A 4R
b HLRD AR, U8 A S 3 4~ 6 A B A A1) T S ik -
I YR AL A

53

ik

PC,(20.3%)

-0.6 + i

0.4 0.2 0 0.2 0.4
PC, (56.7%)
2 BRENATENEAN . FASAHEHNERS DN

Fig.2 Principal component analysis of soil particle size

composition, nutrients and fractal dimension of

Nitraria tangutorum nebkhas

3 i ®
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H4E
AR E T I K FEL Y V85 7 5 £ B b 11 00 3 AV

M - (% 67 B 2H ORI 3R SR FRAEHEAT T A0 AT . SRR
WY, TR) A B R 1 0 DA b ME b S AR R BE 3 A Rl SR
Sy G DAEAE R 2R X i E A YD HE 11
KL BT, 45 R R U b+ LR R R A b ol 3L B
WL FUR D 7 1 55 /0 5 T Bk, - 498 000 B SR 40 R, 4
BB RL SO A0 D LU AR R A R o R — 25 R
LR 55 Vb AR 6 ) Hb S AR A R XU A 0 R A
o — 7T, AR EEER A - R VD b+ e AR A2
) Uk B 52 e, A 3 RURL 5 R HLR i MR L (B
KATRFERE I8 25, o — i, Bl + R EAF
FESS B MG, B p ARt 3 o i R 1 - e 2
PR Ry B ORLBE A . R A AE VD b Y 43 A
L AZ g T R S RN 6L A R A% 38 R BE AT, i
6 £h B, R A £ 3 U T it R g &
LA 6T kL 35 1

Vb 1 R 3 b - 5T YR AR 43 i Sl 196,74~
253.24 pm 1 105.08~228.80 pm , & W £k fifi b + 1 %
YR EE /N T U0 b, V0 M S R TR B b
WA A /N T R b 3 5 A g U R TG T £k e 68 I
Wt - 4 UKL 1 42 AT RUIR S, B 1WA T
KA AE T, 0 A 3 BORE = 22 DL BR B L B
Bl £, BRI S AR X — IR KA
/N SR B W ) T 7 4 b T A X A5 R 1 - S UK
BT R IR B Re a8 48 s EURL A i
FeME RN HARRIPE S 2 T 4R B0 5, FROR 1 0k
FEAN R RUBE 143 A 19 52 2 1 78K 5 L L, 43 T 4 B30
IR0 22 B + ) 2 RO RRAE B 89 0 76 AR B M
(1.86~2.32) 11 HI #E N\ 73 2 4 % W 35 & T 10 i
(1.62~1.72), X —MP FLEH T - IEE KD
KA AN Ty Bl R B iz, DA T JE BT AR X B — A
Ko A, T 3O A BCRAR ™ . - HE 8 4R B Hh /D
F 0.5 mm Y UKL Y AR B 2 BT e g, o 0.1 mm ]
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B Ry W S 48 P WE AR 4 12 40 JE 4 B R/
P 8 D AR VD 1 3 53 TE 4E R (1.62~1.72) 5 #
B (1.93) EEMN(1.98) 45 Vb 3 AH LL Al /I 1 J5 PR
T 0 A HE AR VD M R AR N T 0.1 mm F i
(1.72%~7.13 %) AR i Wiy o A5 X - 38 S8R 43
T 4E 5005 BB RN R 5 1 BE TR O 5 b by 2 67 AR
KX GRS H A H R A R 8. R+
e R &2 | A B URE A TR 4R BRI R
9 RIURE 43 T 4 B0Vl A 18 5 b A8 AR T AT I
32 BREMDETENEARRSFRENS L1E

MR 4T, HHESR o & LR 2 TR I B
Mk /N o Hor, Vb 55 6 6 P o A U M 1 B
FoGHAAREEES BRI L TN, TP
ATK & G e SRl B ks T U0 b+ 5 i . 3k
X B R A, AT AR R T AR e 41 R -
R AR e ELE BRI b e T AL, X 7R A AR B
e Sy, A 3R 7 E R B BIRWER L i Vb M
- e R ARL, 375 By TR S B0 i HE A YD HE £
HFR A AR AR SR Ah R A G e AR R R
T A A L BB AS K 3% 433 [l - 4 AT 35 T
o A RE 3 R R S R L KR OE ) R 5 B AE
A0 b R B Ry B (AR R E TR+ R o B
FMGR LR RGERE R EZEEMN . RFES
A, RS TN, TP & & HA & AR S, i
HTKEEMEERNRE, X5 TKUTWER (KA
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HFE A /N BORE R . TR Y R 2 AR T 4 XU AR A
VSl AR MR RO RIUR 25 8

R 5 SR SRR ) 25 S5 0 A R R 2 LA TR
PERE A o — 7 T, 4R A+ R 3R Ay By I LA
KR AR B TR B b HE AR X T e IR Ak S .
FAEASBE R, AT LG A T R 4 5k
JEE S5 A8, Q038 ok /0 RN R L B, R T A A R IR
FEAE Ty, AR SFAE B WK 2 RS M. 5 — i, A
I VE DA - 1 I8 ) B 2 B BURVE L X R+
ek 1 T Re -t oy A AR P A RE A S R R A A
R 25 F A7 B T HEE VDA S R G K R RS E &
BE AN, I E DA AN TR REBE R 35 40 4% 1 0 35 0 1
E B L AE T 52 R0 46 68 R 55 b 9 AR A7 B D0, R L AE
Th AL G b B 0 0 TR

4 5w

C1) it A LV 355 11 000 JHE DA /0 S v M | 3 6l 3t 74
ft A 358 T b KL B LU O T 2l o R A

55.03%~74.21% ,44.71%~72.83% . H i vb i £
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AL TR . VDb (196.74~253.24 pm) + 3 F- 1
BB R T R B M (105.08~228.80 pum) , - 4 3 ¥ P
e i

(2 [ T PN VD M A ol - 49 0 A it 2
T U, g3 O 4E By i Ak T 1.86~2.32, 1.62~
1720 430 2 BN 11000 T8 A v i T0030 2] 33k kD 4% 22 9k
N FA T B 2 R 1 38 o TR S s R
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