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Spatio-temporal variations of soil moisture in the root zone of Haloxylon

ammodendron at different life stages
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Abstract; Soil water, as a major factor limiting vegetation in deserts, does not only affect the survival and growth of plants,
but also the species abundance and distribution. To research the spatiotemporal variations of soil moisture content in root
zone is vital for understanding the recovery, maintenance and the stability of plant communities in deserts. In the
Gurbantunggut desert in northwestern China, Haloxylon ammodendron as the dominant species plays an important role in
dune stabilization. However, little is known about the effects of plant life stage on the variations of soil moisture content in
the root zone for Haloxylon ammodendron. In our study, soil water dynamics were monitored for eight typical Haloxylon
ammodendrons individuals in an inter-dune low land at the southern edge of Gurbantunggut Desert, each with a soil moisture
monitoring point 20—30 cm away from the stem base. Another two points were set in the inter-shrub bare soil. In addition,
16 points were positioned two individuals with 10 meters away from each other. Thus there were totally 26 points. From
February 2014 to November 2014, in-situ observations for soil moisture within 0—400 c¢m soil were performed by neutron
probe method in combination with oven-drying method to explore the spatiotemporal variations of soil moisture in the root

zone of Haloxylon ammodendron individuals at different life stages. Results show that (1) the annual variation of soil water
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underwent 4 periods, i.e., recharging period (from later February to early March) , equilibrium period (from early April to
late May) , discharging period (from early June to late October), and stable period (from early November to middle
February of the following year) ; (2) soil water dynamics differed within profiles, with a higher coefficient of variation that
decreases rapidly with depth in the top 50 c¢m soil layer, and a relatively constant coefficient for 50—400 cm soil layers;
(3) the averaged soil moisture content at different life stages in spring, summer, fall, as well as in the whole year
displayed a pattern in order of dead individual > adult individulal > young individual > bare soil; (4) soil moisture
decreased gradually with the increasing distance to the Haloxylon ammodendron base stem within 5 meters; and (5)

following rainfall events, the soil moisture content in 10 ¢m soil increased more in the root zone than in the bare soil.
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FHEK A R e A B R B e B 2 R AN M D R A %) A AOBR L 38 B o A AR 2 B
AR FR A A K AR R OK S R TR T R v K R SR R B
I Je - HE ) A ARSI LA R WM (Haloxylon ammodendron) NERBMRIR BT /INTE A, BT
FEl b 5 e I X B () [ VA, AR AR - 3K 43R — BT A T VD Il X K 43476 PR AIE 5T A B i A5
T R M At 396K 20 B A5 X R Bl A A7 i & A R IS e Pk A i LA BB

R R R K AR D R R R AL M KR R KX K A RIS SR . M i e
XA B VA, oA K R BR KRR L2 T L3k o 00, R SUx 4 396K 4 sh A AR fh = A S i)
RUERD2EBTIE T %M X ek o3 B SR AR B AR H RET SRR AR X 1855 /K AR i iF
FR, B FEH T AR R AR X L 5K 2E 57 e XU R TDR 4483k % — BR 3L 80 KM#
R IX A HEE K R SGN R AR X A VR 5 " A0, H X R sk i B 22 L 2 W A LU AT BH B, 2%
BV A S R R IR R SRR SRR A AR S R B TER R A AR I, KR
WIE T 2% EREA AR i 22 R St X R G VD S TR 2 S TR A7 4 4 5 K R ik A
T LG U Fr - 495 K 3R B 5 2R AR A RN 43 2 AR Ak R R R R 6 3K s ) o SR B VD ek
AL B FE TR ARARARAR X IR LAFAE 3K X B AR X

AR SCEEF R FE SR, 76y R B R U0 e Sk G VD83 U X ) b A [R) A8 (A AR R MR T T, AT 1
IR E AW A SR T A SE 0—400 em 12 IS KR AT AN [FIIE I R B AR X 4 438K 43 It
A5 AR, LA R T R PR T R VR B R 2 0 S R G R IR R S R R R

1 #MR57FE

1.1 B XA

TG (57 Ty R BES  RR U B R 2 AL VD 55 iR B0 4 (44°22.637 N, 87°55.21° E) , M 26 A IR A AR VD 28 0
F, VB R R ACE W PATHES ] PN XFR AR BE P 2% , S 2R 5—T7 m, W R TR 1 m 2245 P 220k
Ui, AR 6.6°C AR TEASHCEE 2 000 mm, 4FFE/K i 100—150 mm, A2 BT H %L 100—160 K, Fiz KA
TR ZAE 20 em PLEDS | WOKAIHER 9—10 m, MBIV + 45 1.54—1.65 g/cm’, HHBELL
WA (Haloxylon ammodendron) AL ( Haloxylon persicum) RALHEFN i1 HEE R B ( Ephedra distachya) | ffi 5
#( Ceratocarpus arenarius) VP& (Artemisia desertorum ) KRSty
1.2 it

T 2014 48 2 H 4y A8t R BRI R R R AP 55 ISR ) B Y , PEH— 3 50 mx50 m 2245 YRR AR
FEHL, BEH MR AR TEE N 36% , N 0.25 FR/m? P EICRAUR TR R PR AR 8 #k , 7E B HLIEHE 20—30 cm At
W KA WIS (A ) . SIRLE I BUL AR SRR B (D1 ZAK AR b
RSO (9300 43, [RII 45 A AR ML ik 8 EAR AR BRI ™ MR A3 Ry AR I | R I W M2 B B A2

http ; //www.ecologica.cn



34 I A AR B R AR X K Sy i 23 AR AR il 3

P2 RGBT ) (3 1), 24 5# 641 O - TR 53 W I i X 107 G BARRAR | 1 34RIT 81 I /K 43 W) o5 %o g H S AR A2, 4
R A W R A FEAR R o I AR THEN 10# 35K 43 Wi s Ry %t BE S5 AN B E 2 ARAHAE 10 m Z2
A AR AR ZE LI L 50 em [BIFE , 15 B —HE 8K 20 M (11#—26#) (K 1) .

FER B FE 2% (1) KR A R, WA R e A s Bl 4, A N IR (2) F
W5 H e TR sl AS R R 4 R4 — A B, DA/ o ) sl b P Pl 1 X6 235 i) B 05 5 4 1 = A A i i 22

K1 TREMBRBEIT ST

Table 1 Morphological features of Haloxylon ammodendron relative to growth stage
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Fig.2 Seasonal patterns of soil moisture in the root zone of Haloxylon ammodendron at different growth stages ( a—d stands for adult

Haloxylon ammodendron .young Haloxylon ammodendron dead tree and bare land, respectively)
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Fig.3 Variations of soil moisture content and coefficient of variation with soil depth
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Fig.4 Variances of soil moisture content in the root zone of Haloxylon ammodendron at different growth stages
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Fig.6 Variances of soil moisture content between the root zone of Haloxylon ammodendron and bare land before and after rainfall
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