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Characteristics of Deep Soil Desiccation of Gravel-sand
Mulched Field in Different Vegetation Zones of Ningxia
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Abstract: Based on observation of soil moisture in deep soil layers in Elaeagnus angusti folia » Caragana
korshinskii , Citrullus lanatus ,Lycium chinense and grassland on the gravel-sand mulched field in the arid
zone of central Ningxia, we calculated, analyzed and compared soil moisture content, soil water overuse
rate, soil desiccation indexes and thickness of desiccated soil layer in different vegetation zones, to provide
the theory basis for improving the utilization on the gravel-sand mulched field in the arid zone of central
Ningxia. Results show as follows: (1) mean soil moisture content, water storage and available soil water
storage were 7. 163%, 591. 978 mm and 187. 088 mm of different vegetation zones on the gravel-sand
mulched field. The average soil water overuse rate was 274. 942 mm. (2) The soil moisture of different
vegetation types show the overall trend was reduced, then increased from the depth of the surface to 600

cm. In addition to watermelon,the water moisture content of other vegetation was significantly lower than
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soil stable moisture. (3) The soil desiccation index of different vegetation zones was in the range of
2.152% ~85.026 % ,and mean soil desiccation index was 37. 674% , falling into the category of severely
desiccated. The C. korshinskii and E. angusti folia land were extreme desiccated. The average thickness
of the desiccated soil layer in different vegetation zones was 500 cm. The order of soil moisture content is:
C. korshinskii land>> E. angusti folia land”>L. chinense land™> grassland >C. lanatus land. (4) The ca-
nonical correlation analysis showed that environmental factors such as latitude, longitude, elevation, vege-
tation type, silt content and sand content were significantly factors affecting soil desiccated index and soil
water content in the inner of dried soil layer.

Key words: the arid zone of central Ningxia; vegetation type; soil moisture content; soil desiccation; ca-

nonical correlation analysis
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Table 1 Comparison of soil physical properties on different vegetation types of the gravel mulched field
e LR K R PN, TR
HIWOER . MHER T Saturated  LAEKELCRMEKEgn g mmem woai)
: =y " Soil bulk . Saturated Field < p
Vegetation Planting . hydraulic : Clay Silt Sand
type Sample ears density conductivity water mositure ratio/ % ratio/ % ratio/ %
yp years /(g cm ?) /(fnm . min-1) content/ % capacity/ % Y Y
1 13 1. 448 0.151 23.489 15. 689 11.678 56. 251 32.051
[iP)N
Citrullus 2 15 1.242 0.119 37. 672 20. 610 9.456 60.173  30.371
lanatus
3 18 1. 280 0.186 44.921 20.633 9. 645 71.14 19. 15
4 27 1. 344 0. 206 35.008 17.004 11. 223 64.09 24.75
Caragana 5 23 1,434 0.137 19.012 13.572 9. 889 65.771 24340
korshinskii
6 26 1. 398 0.088 32.642 16. 609 13.622 66. 693 19. 685
7 18 1. 497 0.021 36. 896 21.678 8.173 54. 243 37.584
LTkt
Lycium 8 21 1.373 0.130 36. 173 18. 842 8. 445 58.843  32.712
chinense
9 17 1. 450 0.076 30.091 19.523 10. 989 70. 301 18. 740
10 24 1. 345 0.083 37. 387 17. 261 8. 434 66.182 25.384
Flaeagnus 11 23 1.381 0.123 34,824 16. 862 13. 624 66. 686 19. 690
angusti folia
12 26 1. 284 0.098 36. 890 18.767 10. 712 62.434 26. 864
13 22 1. 264 0. 057 41. 302 20. 989 9.935 74.150 15.925
< i 14 23 1.493 0.074 30. 690 20. 552 10. 489 69. 081 20. 440
Grassland
15 18 1. 454 0.204 25.278 17.71 10. 494 65. 406 24.100
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Table 2 Comparison of soil water amount in 0~600 cm soil layers on different vegetation types of the gravel mulched field

T K

K

T B AT K K I3 il FE

chi‘?ﬁi;:tnz}%ypc Soil m()ist;ire Soil moi§ture Available soil moisture Soil moistlure over
content/ % storage/mm storage/mm consumption/mm
V9 )RH Citrullus lanatus 9.74740.778a 772.767+69.078a 367.877 94,153
#7 4c# Caragana korshinskii 5.20140. 362d 434.852+31.731c 29.962 432.068
AL HL Lycium chinense 7.225740. 234c 624.126+28. 322b 212.236 242.794
Y Elaeagnus angusti folia 5.49240. 162d 440.673+26.079¢ 35.783 426. 247
HHl Grassland 8.15140. 643b 687.471+95.582ab 282.581 179. 449
HH B 4 Mean 7.163 591.978 185. 088 274.942
[H [8] 3 7K 4 Field capacity 17. 45 1 444. 86 1 039.97 —
i 2515 ¥ Wilting moisture 4.89 404. 89 — —

SRR bR A /NG 58 R ORTE 0. 05 R T-ZER B K 3 W

Note: Different normal letters within the same column indicate significant differences at 0. 05 level; The same as Table 3
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(P<C0. 05) , & W 7E [F] % BE T A 0F T 70 K HE L 4 AL
bR M - R K S BE AR B A AN FE . N R R
A RPN & PSSR 0~60 em T 1R 1
BEKEL R RZBY BT HRE L M7E 60~
600 cm + )3 ARl AE B S A+ 18 5 K i A8 S R AL
PR FIRZE . ELBRAT 45 U0 A Hh A L At A 9l 4 1 (]
PR R 25 H (P<C0. 05) . R HLERIIRZE +
K B AR S FBON R A R AE R v 2 A B, 32 R A
S R ZOK 32 RIS B AR SRR LR R
T R)E B IE R LI 2K kb g i
Z B A W ZEHOR 7% & B R
2.3 AEEHRXBTEDM T IETREEBEITN
ANRIFE AT AP Hs 60~ 600 cm + 3+ &
o fE T )RR AL R R 4 s, Hd,
PO HEJE T 5 B T AL am B, T 2 AR 45 JF B O 80
cm, T2 BN 366. 67 cm, T2 N & KEN
8. 668 mm, FEFEK + JZN T 80~280 cm ZJH],

B JE T b B TR AR L TR R R EEE S 60 cm,
TRJERE Bk 513,33 em, TR N EH & KkE N
7.82 mm, H iR ZUFEKZ AL T 160~360 cm Z[H],
FEEFE KR T 80~400 cm Z[a] . Ky & b F Vb &
Y8 TR Z TR IR B L 60~600 em 2 [d] 1k +
BT R, &M T 2EE#A 540 cm, TR N
KR 5. 241 mm, Hp il TR E AT 60~220
cm F1 300~400 cm Z [A] ; V4 4b T2 P73 & 7K ot
5. 62 mm, il BEFEK)Z AL T 70~140 cm Fl
300~400 cm Z [H], 5 ZUFE K JZ EE AL T 70~520
cm Z[H] AL HLJE T E TR AR B TR R IR R
FER 60 cm, T 2R B 540 em, T2 WNF3 &K
R 7,25 mm, Hrp g ZUFE K JE AL T 60~80 em il
280~380 cm Z[H], " H FE /K JZ L T 120 ~520 cm
ZIE, Bk, T EPEX R T E T
PR, T2 5 B 4 3K 3 508 28 366. 67 cm, H i1 #y
Tl PSRN VD A g 2 R A 540 em, A ]

~~~~~ P25 250 Wilting moisture
-0~ 4 JRH Citrullus lanatus

—— MyFCHL Lycium chinense

--- W) %2 % 7K 4t Soil stable moisture
—&- %l Grassland
- YPAN Elaeagnus angustifolia

—o- ¥y 4 Caragana korshinskii

LT KR

Soil moisture/%

0 100 200 300 400 500 600
+3EVR FE Soil depth/cm
B 1 AN R 28 R R bl A 3 K T A A AR B A
Fig. 1 Comparison of soil moisture distribution on different vegetation types of the gravel mulched field
x3 FAEAEBEBTEDH 0~60 71 60~600 cm L E HIEE KSR
Table 3 Comparison of soil water content in 0~60 and 60~600 cm soil layers on different

vegetation types of the gravel mulched field

0~60 cm 60~600 cm
T W 25 7
Vegetation type e /ME i KA T SR e/ ME R MH FHE 5 5
Min/ % Max/ % Mean/ % CV/% Min/ % Max/ % Mean/ % ABCV/%
. Vﬁﬂ;\iﬂ{ ) 10.52 13.39 11.78241.128a 9.524 8.03 11. 36 9.645+1.032a 10. 667
Citrullus lanatus
=¥ &
- h—:’*iﬂ L 4.56 7.94 6.39441.327¢ 20. 808 4.52 5.56 5.00340. 256d 5.203
Caragana korshinskii
».%WE_‘H{T]‘ ) 6. 86 11.91 9.889+2.038b 20.621 6.43 7.77 7.14540. 367c 5.172
Lycium chinense
VB H
) (//pt:\iﬂ‘j‘ Y 5. 65 8.19 7.24840.887¢c 12.278 4.75 6.08 5.27840.371d 7.013
Elaeagnus angusti folia
Bl Grassland 8. 61 12.33 10.61241.502ab  14.13 6. 85 8.91 7.85340.571b 7.216
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Table 4 Soil desiccation intensity and thicknesses of desiccated soil layers on different

vegetation types of the gravel mulched field

T # 25 # Vegetation type

TSR : : b e
Soil desiccation parameter W@ILU& . fj A Wﬁﬂﬂ fQ;Eﬂt ) o ¥
Citrullus Caragana Lycium Elaeagnus .
o . & Grassland Mean
lanatus korshinskii chinense angusti folia
T #1558 Soil desiccation index/ % 85.026 2.152 40.478 6.638 54.078 37.674
T4k 5% B Soil desiccation intensity A D C D B C
Wr’%‘.ﬂt@&’% . 0 186. 667 0 106. 667 0 58.667
Extreme desiccated soil layer
HMALLE TR 0 540 66. 667 513. 333 13.333 226667
Strong desiccated soil layer
NI ) I A =1
TERE 7 LR TR 0 540 346. 667 540 233.333 332

. Serious desiccated soil layer
Thicknesses of ¥

desiccated soil \ - B
layer/cm PEELLE TR 166. 667 540 540 540 153, 333 148
Medium desiccated soil layer

T HETE R ) - o
Thicknesses of desiccated soil layer 366. 667 540 540 540 513.333 500

T2 R RIERE
Forming depth of desiccated soil layer LD 60 60 60 60 64

1 S 41 4 ok
IR E R K g 8.668 5.241 7.252 5.621 7.822 6.921

Soil water content in the inner of desiccated soil layer/ %

A R TREAB PR TRMA COTETRMAD. mAT R

Notes: A. Slight desiccated; B. Medium desiccated; C. Serious desiccated; D. Strong desiccated

TR AT e ib b 4 % A= 1 A [) 7 B2 0 1 8k B 08¢ it eion |
G T AL R B b i B S5 AR R O A AL T A |
MM B M 7 T S Longinde e
2.4 ERTETRAEASHREETHADE 3 |

3 N QY
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BB F R o P E R o R i gy /S
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BN o KRN o R A RN x s E T |
WAL T R By Hoh TAR AR L (SDD Ky 3, . F o.g BT vegenionfipe | .
JER Y R (DSLFD) K v, . T /2 (DSLT) 1o 11 s 1 1.0
A ye o TR N L BOP B Bk HR (DSL-SWE) 24 5.0 DSLED. T2 W6 R 1 s DSLT. T2 ;
S IR T (I 2) 4351 4 2 IR S o DSL-SWC. 12 14 15949 kit SDL - T4 55
U ARSI T 28 B 1880V 30m T T IR A b 2 kMO R R 5 R B T R X R
HAHE RE M R A =0. 965" (A, =0. 955,45 = DSLED. Forming depth of desiccated soil layers
0.859 . A, =0.577, Hf HEHE M L RZE LT T DSLT. Thicknesses of desiccated soil layer:
7J(—T|Z , %ﬂﬁﬁﬂ@iﬁ?Eﬁﬁfﬁ*ﬁ i JE JiX\T:ti% DSL-SWC. Soil water content in the inner of

desiccated soil layer; SDI. Soil desiccation index

TR AL TE bR 5 5T R 7 o 47 L A A S 4 A7 L 15 3 1
BRI AS SRl A R .Uy = — 2. 6252, — 2. 7472,

Fig. 2 Canonical correlations of soil desiccation

and environmental factors

2o 170w L Ty s ¥y = A0, 3T 7 0. 2020 7 o g B S FEAE R S B R

2510y, 08, 084y, A Uy B RBCPEEERIE W gy 15 4 ek TARACHSBCSDD AT 2 £
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