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Variation Characteristics of Soil Temperature, Water and Nutrient in Nitraria tangutorum

Shrub-Growing Sand Pile in Arid Desert Area
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Abstract: Taking the Nitraria tangutorum shrub-growing sand piles at different developmental stages in
Mingqin sandy area as research objects, the pile height,length axis,plant height,coverage,dead branches and
fruiting of sand pile were measured. The variation characteristics of soil temperature, moisture and nutri-
ents in different changing stages were analyzed. The results showed that 1) the soil temperature at 0—10

cm soil layer increased gradually and then decreased slowly with time,the daily change rule was in the or-
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der of developmental stage™preliminary stagestable stage>decline stage. 2) The soil moisture content
was the highest in 40—60 cm soil layer and the lowest in 0—5 cm soil layer at different development sta-
ges. 3) The soil pH at 5—10 cm soil layer of all sand piles with different changing stages was the highest.
The soil pH of windward slope was higher than that of leeward slope. The electrical conductivity of leeward
slope of the piles at declining stage was higher than those of other developing stages. 4) The average con-
tents of total nitrogen and available phosphorus in soil were the highest in the developing stage; the con-
tents of soil organic matter were the highest in the declining stage and the lowest in the stable stage; the
contents of soil total nitrogen at preliminary stage, developmental stage,and decline stage were higher in
windward slope than leeward slope,while in table stage,higher in leeward slope than windward slope; the
contents of soil organic matter were higher in leeward slope than windward at preliminary stage and devel-
opmental stage,while they were opposite at stable stage; the contents of soil available phosphorus in wind-
ward slope were higher than leeward slope at all the developmental stages. The daily dynamic of soil tem-
perature at 0—10 cm layer increased gradually at first and then decreased slowly. The soil water content
was the highest in 40—60 cm soil layer,the lowest in 0—5 cm soil layer; the soil pH was the highest in 5
—10 cm soil layer; the electrical conductivity was the highest in the leeward slope at decline stage; the
contents of total soil nitrogen,organic matter and available phosphorus in surface soil were the highest at
development stage, which were significantly higher than other stages. The results provide scientific and
theoretical basis for the restoration and protection of N. tangutorum community in Minqin Desert area.
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HE N VD HE 2 A 1 5 XD DT AR ) 3 [W] 4 TR il
{10 20 e 1 b S0 2K TR A R A | kN 0 G M
OIATTZ . HE YD HE— I DUAE = R Ry T
I &I - K E-FE - IR 4 BB e 4RI
TEBEFET 5 VD HE S A . 0 HE /) K B B B FE 25 %0
THE N M 3R T A AR XUk HE RRCP L  3E K 43 R0
FeHBA AR KT w0 W VD 2 R L U Rk B LA
8 75 By [l v 28 5 A5 T LR 7 SR [ AR b B B
A RIRBEARAE T . BEE B IE  R TR A, i £
FHEIT IR BNV HETE T 52 T R XS R
G ry AR IIREAE AL HEN VD HERY BN (L RE A 12
B Fr 18] b i DT AR VR S B Lk 5 9 V0 5P O B
T 5L RE % & S K 73 F SR 00 DR AP A ) 2 A L (15 R
S RGN R ITAEB 1SRG BB, B HAES R
Goat— AR . — s n M 22 (0 E K TE B T A
VHETE B A b A Wy Z R

H Il (Nitraria tangutorum) Jg 3528 Bl (Zygo-
phyllaceae) F1 I J& (Nitraria) i) 5 A 5 M 5 A E K
SUNHEAR o BB B T BHL [ VD RE ) 0 L R
DAHE NP HER T A TE . 00 B A T o0 35 A9 4
VOB BRI A AN s AR SR T R AS L BR T AR
BT R T R A7 M Y TR L B K S
S AFRFZ I SRR K A A B B G 1
o5 HAT B Al R o A AR AR 7R O L A A
SRR 32 XK AR AR 1 AU 1 R RE % K
wAEAE . TESRENM X ) 0 HE BUE R L By

AHENTE BT BEHOIR 53 A3 1 A 70 HE S0 3 B
1TV AR BB 2 P | £ 455 2 PN 20 558 B9 A2 1k B AT
HEAEH.

TN 32 BB X B 8 v DA [ 742 £ [ BE 1 0 7 DA
U0 HE 14 ST L7 A A% R R S (8] S SRR S HEA T
TYRABRIE . W7 02 45 B 5200 1 0K oR e
HABKIA GE 4 A R 10 em R 5 L PR
Z IS AR B A AR O R K B R s P
USRI E T R T R M X K RT DR B
M 2 J2 G0 2R WA T RPN AT A
Oy TR N0 M S 2 N R U0 T 22 T — 3 BB Y A A B
i A A1 T Ak T Tl X 2 D L DX 4 A 2 IR BT R e
AHERKEZW , FATxE R+ 5200 XA R 22 L B B
P10 DA D S - R B K K O3 RN SR 43 R AL R AIE R 58
PERGAIT T8 A AT 58 30 0 X S B 3 DX ) A b
M SR BE K B SR 23 B I SE S AT 5 48 7 00 DA
VDA 25 R GE D) BB 10 B RE 1k e e i v A LA A
Bk DR 7 2 YN S0 B 11 0 8 DA TRl RO 52 1 2R S PR B AR
SE P IR .

1 MRS 7%

1.1 HRXHR

5T XA F H A REA D LA R BN 3 5
a7 SO T 15 BFE AT (38°35. 9765"N,102°57. 4'37"E) , i
% 1378.5 m, J& TR K fl T 2R BME., £
AR B SR 7.6 °C MR o e e TR 38, 1 °CL IR



%2 LS5 I S AT AR S B R WO e w81 N o e R e 47

ik —28. 8 C.AEF2 HAEZE 15,9 CL AR KK E
115. 6 mm,4EZ& & & 2 604. 3 mm4EH KK 2. 7 m
o s o RARDUIBALY RIS LRI A SE 0t V0 $5 4 (Cal-
ligonum mongolicum) , B A, A 80 4F fL iR #F if Ak
(B E) N T M WM (Halaxylon ammoden-
dron) , ¥ & (Elaeagnus angustifolia ) . %5 T8 1 #i
(Tamarix laxa) , A FEANY) G F (Sophora
alopecuroides) SR,
1.2 MRFAE
L2.1 #ugE HEREBVZARAREX 3 S
e 2 UL 2% R A0 TG 9 5 ) 8 43 10 R E A 0 M 5
FEHL R /N 50 m X 50 mo AR H IR F S 0 B 5

PRI R P Y A D M R K i O
WEDD 3 XU 5 T D3 A A R R L 38 XU B 5 7 KL
POV bk w30 XU XU A B 5 R R4 S A 4R
PR 1. R GPS & 7 ic 5% & A 28 £k B B 1
S R . AT IRAE 2014 —2017 4E 6 —7 J]
2018 4F 6 H FAI—7 H LAg#hm, AR 4 + 358 &%
HELBICTR B0 o A48 45 SRS 8 Rl 40 A o L K 10 00 T A
Wik BRI MY R T e R 4 AR
TEBY B UL 1, Fic A DAV HE 3% 10 1 46 A Bl S 3L
KB AFE 454 By Byt £ 11 i A KR B0 AH X —
BB RN AT 3 MHENVHEE hE R
ML A 5T

x1 BREMNDHERBRZENEOESHE

Table 1  Morphological characteristics of Nitraria tangutorum shrub growing pile at different developmental stages
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Fig.1 Diurnal variation of soil temperature of 10 cm at different developmental stages of N. tangutorum shrub growing pile
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Fig. 2 Vertical variation trend of soil moisture content at different developmental stages of N. tangutorum shrub growing pile
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Fig. 3 Changes of soil pH and electrical conductivity at different developmental stages of N. tangutorum shrub growing pile
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Table 2 Soil nutrients at different developmental stages of N. tangutorum shrub growing pile
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