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Initial research on the relationship between sand-mound formation and the

layered silhouette of desert plants

CHANG Zhaofeng' , ZHANG Jinhu'* , SHI Xuegang”, WANG Qi', ZHANG Dekui', DUAN Xiaofeng'
1 Gansu Desert Control Research Institute, Lanzhou 730070, China
2 Gansu Agricultural University Forestry College +Lanzhou 730070, China

Abstract; Some desert plants can accumulate sand into mounds and form nabkhas, whereas some cannot. The reason for the
difference is unknown. To understand the difference, we selected several common sand-fixing plants in the Mingin desert
area and collected 108 samples of these plants and sand from the mounds along the fringe of Minqgin Xishawo. We measured
and compared the layered silhouette width, the layered silhouette area, and the silhouette center of different plants. The
results showed 1.). the silhouette of plants that form sand mounds are triangular or cylindrical , which means the width of the
silhouette becomes smaller from the ground to the top, and the silhouette center is within 30 ¢cm from the ground. Plants with
this characteristic are clumping shrubs. The silhouettes of plants that do not form sand mounds were diamond-shaped, and
the silhouette center was 30 cm or more from the ground. 2) Sand particles in aeolian-sand flow and sandstorm flow were
primarily concentrated within 0—30 c¢m above the surface, which was an important reason why the lower the plant
silhouette , the more easily the nabkhas were formed. 3) Plants with stems that can produce adventitious roots after sand
burial can form sand mounds or dunes, which are several to dozens of times higher than the plant itself. Although some

plants do not produce adventitious root after sand burial, they can nonetheless form sand mounds or dunes; however, the
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height of the sand mound or dune will not be higher than the plant itself because of the limitation of the height of the plant
itself. 4) The size of the silhouette was an important indicator that reflected its function as a windbreak and sand-fixing
properties of the plant. The plant’s ability to accumulate sand into a mound was the manifestation of the function of stopping
and fixing mobile sand. Higher sand mounds reflected a stronger function in stopping and fixing mobile sand by the plant.
However, plants that do not form sand mounds or dunes, such as Haloxylon ammodendron, Calligonum mongolicum and

Artemisia arenaria etc., also can function in stopping and fixing mobile sands.

Key Words: desert plants; layered silhouette ; nabkhas; accumulate sand into mound; Mingin desert area
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Fig.1 Nabkhas along the oasis edge in Minqin
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Fig.3 The correlation coefficient between nabkhas and the height

of under-branches of plants

o3 LE T FASYEERAS  OF TRk A XU S 57 — EURAA IR (18] 3) AR5 12 ] Auto CAD &) 315
2B AR, AR HE FAS AR RE YD EL R R O L | TR B e 7 1) i g A R BBOHC i 12, 00 VD M A g
s L VLR YD R AE . BT g B g M =5 2 i T — 2R BB AL A B . R S A% )2

i)

N o

RIEMFZ 1 =122 B R (1R ) (D)
P B S T AR A R B8 RO g BE R R oL i B, BdE R T SPSS 13.0 S8,

http ; //www.ecologica.cn



7354 H

B
i

Eild 37 &

2 HERAW

2.1 VHERIEARRHE

P S5 R A 7E 2 0 AT Ol R A RR B ANV A £ (Stipa glareosa P. Smirn) S FPAE A REFR VD
HE, UE R DM B R EAREIE D HE

FEVHA AL S BRI R S R, LR U HE RO RO HE . BRI VD HE &5 135—275 cmy -
155 193.6cm ; A RIVPHER 64—250 em , SEX ] 135.5 em; BRECVPHER 17—77cm , SE44 1 45.5 cm; 0 V0HE
15—48cm , -1 28.8cm; VA EF VP HERT 5—15 om 3497 9.3cm,, VPHEAYE T8 UK B K (2.42) [ HIRE:
VA (2.10) , FRUOZR 0 (2.03) , FURITDHE RN VD HE A9 FE LEAR /N FRIVD HE R A B2 R sl RDE
IR VO HE RS AL S PV HE K = AT HA VD HE R B AR

DL JURNHE YD HE T AR o0 B —  FO0 0D M 0 76 o VD M 7 e o 5 XA, TS R HC At — T
JUTaE 5, A4 355 023, My filF- Y4852 35 5 0.30; BRIV HE LTS pdE g 55 i WU T
A BRER AR B 35 R 0.52  REC VD AN VD AR B 58 V0 M (0 R 7 55 0 T VD ME L AU Sk 38, AR o
T RO 35 B 070, VA5 5 TR 35 5 0.34, oM LR TGV HE (AR T 2543 5 25 B 43 T2 . 10 i
0.30, ¥R 0.44 , V037 0.19, B4 0.30( £ 1) . MKk MKW R TE T NVD HERE Bl (1) 7 25 5052 35 P s
TRV (H2E R A BE(P>0.05)

R1 AW RIDHERSRHE

Table 1 Plants and morphological characteristics of sandpile

703 Sandpile A
e DA N vl REEE OIS *Eiﬁei{;ix
Species PlS andpile or ‘ el FaK %J'Jﬁ Dkl Projective Sandpile projective
ant quadrats Height/m Length/m Width/m Coverage/ % cover/% shape cover(0—1)
FUH N. tangutorum 17 135.5¢12.9  863.8+84.8 ' 565.7+53.2 0.510.1 0.100.0 IR A 0.23+0.02
HLHH N. sphaerocarpa 11 28.8+2.75 305:8+19.6 151.0+15.1 0.34+0.0 0.100.0 KBEHIE 0.30+0.00
TN T. ramosissima 7 193.6+19.6  1297.1x141.5,  801.4+130.4  1.05+0.5 0.61+0.3 AHLHEIE 0.52+0.07
KT E. praewalshii 10 45.5+4.6 441.5+45.1 182.9+16.0 0.30+0.0 0.21+0.07 K= 0.70+0.01
VA S. glareosa 7 9.3£1.4 74.1£12.5 35.39.0 0.34+0.0 0.110.0 K= 0.34+0.03
Y A. arenaria 12 0 0 0 0 0 (TCibHE) 0.29+0.06
AR H. ammodendron 1 0 0 0 0 0 (TThHE) 0.44+0.03
A C. mongolicum 17 0 0 0 0 0 (TCibHE) 0.19+0.01
£5 C. horshinskii 16 0 0 0 0 0 (TCibHE) 0.30+0.03
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Table 2 The relationship between the silhouette and the sandpile

W ML Silhouette height/cm

Sandpile 0 0—10 10—30 30—50 50—100 100—150 150200 200—250
5 56 5 ik 0.95** 0.95*" 0.93* 0.85* 0.75** 0.71°%* 0:65 0.47**
Silhouette UHETE 0.97** 0.96 ** 0.95** 0.88* 0.80** 0.76.* 0.70 ** 0.52**
Width PHEK 0.90 ** 0.90 ** 0.88 ** 0.80 ** 0.70 ** 0:66 ** 0.63"* 0.48"*
s R 0.04 0.29** 0.43** 048" 0.40 0.35** 0.24*
Silhouette HETE 0.05 0.31** 0.44 ** 0.50 ** 0.42** 0.38"* 0.26*
degrees PR 0.04 0.33** 0.46** 0.47.*" 0.36** 0.34 %~ 0.24~
i3 1 1 ik 0.90 ** 0.87 ** 0.80.5* 0.76** 0.72** 0.57"* 0.49"*
Silhouette area VHETE 0.94 0.92 ** 0.86 " 0.83** 0.78 ** 0.63 ** 0.56"*

PHEK 0.86"* 0.83"* 0.76** 0.71** 0.69 ** 0.57 ** 0.49 **

# FR BEKT-(P<0.05) ; # = FRt i &K (P<0.01)
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Table 3 The correlation coefficient. between the nabkhas and height of the under branches of plants

IR IR UOHE ST
Sandpile height Sandpile length Sandpile width
B R #E5 Under branch height -0.32** -0.35*" -0.31**

* TR B K- (P<0.05) 5 * * TRt F/KFE(P<0.01)
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