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Variation Characteristics of Soil Moisture Content in the Root-Zone Soil of Typical Mixed

Shrubs in the Desert-Oasis Transition Zone

MA Jin, HU Guang-lu” ,CHEN Hai-zhi,JIAO Jiao

(School of Environmental and Municipal Engineering »Lanzhou Jiaotong University ,Lanzhou 730070 ,Gansu ,China )

Abstract ; Soil moisture is the limiting factor for vegetation growth in arid regions. It is of great significance
to study the temporal and spatial changes of soil moisture in the root zone of vegetation in the desert-oasis
transition zone to resist the process of desertification. In this paper,three typical mixed shrubs occurring in
the desert-oasis transition zone were studied: Haloxylon ammodendron X Nitraria sphaerocarpa (SS X
PP) ., Nitraria sphaerocarpa X Calligonum mongolicum (PPXSG) and Calligonum mongolicum X Halox-
ylon ammodendron (SG X SS). Soils in the 0— 100 cm soil layer in the root zone of three typical mixed
shrubs were continuously sampled and the soil moisture contents were measured. The results showed that
1) from July to September,the ranges of soil moisture content in the 0—100 cm soil layer in the root zone
of the three mixed shrubs were as follows: SSXPP:0.54% —2.75% (July),1.06% —2.41% (August),
0.73% —4.72% (September); SG X SS:0.42% —2.59%,0.96% —2. 35%,0. 57% — 3. 58 % SG X PP;
0.31%—2.38%,0.56%—2.33%,0.79% —3.71%. From July to September,the soil moisture contents of
the three types of fixing land plants in the 0—60 cm soil layer increased with soil depth, while the contents

were gradually stable in the soil layer of 60— 100 c¢m in three mixed shrubs. 2) In July, the soil moisture

Y7 B H:2022-05-06 {&E HHEA:2022-06-16
EETH HRARREIS (41561102.41867074)
F—1EFE R M, PRI TRXFEESBE . E-mail:845041926@qq. com
* BAEAEE )L M . RO AR SO AESB R . E-mail:hglo814@163. com



5514 PR HE AT SR

A R AE HE AR DX b 3 5 K AR AR 35

content in the soil layer of 0—100 cm with SSX PP was significantly higher than that of SGXPP. In Sep-

tember, the soil moisture contents of SGXSS in the soil layers of 20—40 cm and 60— 100 cm were signifi-

cantly lower than those of other mixed types. 3) The soil water-holding capacity of the three types of fixing
land plants ranked as SSXPP>SG X PP>SG X SS. The results of this study can provide a scientific basis

for the construction of windbreak and sand fixation vegetation in the desert-oasis transition zone.

Key words: desert-oasis transition zone; soil moisture content; mixed shrub; soil water holding capacity
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Fig. 1 Geographical location of the study area

1.3 HELE

K Excel 2019 Fil SPSS26. 0 #3132 #E A
HE DX 4 3 B K R BOHE i AT G2 1 43 . R AT Ori
gin20 1 84K {4 2 il L . B4l 43 H7 >R FH 4 3k o 42

100° 30" E

AR T 200 (ANOVA) . o o 3 05 2
b R B /D B 22 57 76 (Least Significance
Difference) . i ¥ 9 1 J& 1% (Bonferroni) #1722 5
PEAS 55, SR F IR 538 45 (Waller-Duncan) 3 43 #1i
06 55 RO EAT 22 S R AR TE

2 HR5HH
2.1 AR A X + & ok o B M S
i

7—9 A 3 MRAHEAR SSX PP,SG X SS,SG X PP
£ 0~100 em + )2 HIES ACRIARME G THFRE (R D
R BN BMIEACHE AR X LIS KRN E
AN H G AL, SSXPP 9 A (2. 77%) >7H
(1.88%)>>8 H (1. 84%);SG XSS 9 H (1.84%)>7
HA.82%)>8 H(1.56%);SGXPP 9 H (2.43%)>
8 H(.71%)>7 H1.48%),

RS R UL TR s HE AR SSX PP AR X 4 1 55K
RAAXT AT . 5 8 AMEL.7.9 A 3 MRACHEA L5
TKRAE SR B AR K B R T A IR AR A F R A

K1 AEEZTEKR0~100 cm £ L1 &k BH IR M ST
Table 1 Descriptive statistical characteristics of soil moisture contents in 0~100 cm soil layers of different mixed shrubs
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8 2.41 1. 06 1. 84 0.47 0.25
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Fig. 2 Vertical change of soil moisture contents in root zone of

80-100

different types of mixed shrubs from July to September
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Table 2 Soil mechanical composition of 0~100 cm soil layers

in the root zone of different sand— fixing plants in the study area

LR/ RS S VRTE /em TR (250~ Q_§<%>
(<<250 pm) 500 pim) (>500 pm)
B 0~20 59. 134 38,476 2. 390
20~40 64.532 35.155 0.313
40~60 70. 278 29.599 0.123
60~80 50. 881 43,798 5.321
80~100 50. 394 37.756 11. 850
HUROR 0~20 57.035 39.188 3.777
20~40 58. 813 39. 482 1.705
40~60 41.162 41.883 16. 955
60~80 55.153 38.711 6.136
80~100 67.273 32.258 0. 469
(RS 0~20 66. 946 33.008 0.046
20~40 75.971 24,028 0.001
40~60 80. 269 19.731 0. 000
60~80 83.049 16. 951 0. 000
80~100 85.733 14. 267 0. 000

2) 5 B K R B TR R 1 I S 3 RS B AL 4
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TR AT WD L 5 130 75 22 0 ik — 2L T JR A 5E
£33 2021 EARRMTKER

Table 3 Groundwater burial depth in the study area in 2021

Ay T KR/ m Ay T RIEIR /m
1 4.26 7 4.41
2 4.78 8 4.32
3 4.73 9 4.31
4 4.22 10 4.53
5 4.19 11 3.87
6 4.29 12 3.78
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