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Effects of Different Growth Years of Watermelon on Soil Desiccation in
Gravel-Sand Mulched Field in Ningxia
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Abstract : The study of soil desiccation in different growth years can provide the theory basis for improving the
utilization on the gravel-sand mulched field in the arid zone of central Ningxia. Based on observation of soil
moisture contents of fields with 3 years, 8 years, 12 years, 16 years and 25 years of gravel-sand mulch in the
arid zone of central Ningxia, soil moisture contents, soil water overuse rate, soil desiccation indexes and
thickness of desiccated were calculated, analyzed and compared. The Results showed as follows. Mean soil
moisture contents, water storage and available soil water storage were 11. 24 %, 936. 00 mm and 506. 27 mm
in the fields with the gravel-sand mulched under different years of growing watermelon. With the increase of
growing years, soil moisture contents, water storage decreased gradually, soil water overuse rate increased
gradually in the 0—600 cm soil layer. Soil moisture showed the overall trend that reduced first, then
increased and gradually stable in the 0—600 cm soil layer in the fields with different growth years. The soil
desiccation index ranged from 70.09% to 162.36% , the average thickness of the desiccated was 283. 33 cm.,
presenting the moderate and mild drying intensities. The canonical correlation analysis showed that environ-
mental factors such as latitude, longitude, growth years, silt and sand content were the significant factors
affecting soil desiccation index and thickness of the desiccated layer.
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11 16 a 1. 34 0.119 37.67 15.52 9.46 60. 17 30. 37
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SW,=SSM—SW (3
K. SW, 2 - K 4 i FE 48 5 SSM oy + HEFR 2 W
BE R R A AR S R R AR
T R EERE R AR MR 38 E R S I R T
Ry b BR A6 A, HLAE 29y H 1 4F K 19 5076 ~70%
AR5 G —HUE K 60%
SDR=SW,/GY 4

A :SDR 2 HIET AL A (mm/ @) s GY KRR,
1.4 TEFRUBEIFMFE

T B A AR A (R A AR B R R D b 4 T
P A B R H ) T 40 A R A L AR 8 SOk B Y
T IET 2R R (DSLT) T )2 4 19 °F- 34 ) 1+ 398 5 K
it (DSL—SWO) | + 1 1 2 7 & 1 L /Y & 45 08
JE (DSLFD) Fil -1 42 4k 48 %k (SDD >k 2 & PP + 1Y
TR DSLT B 380 1 &K &/ T L3R
SENREE B+ 2R B s DSL—SWC BIY DSLT 8 & )5 »
P FI% 2 RN B3 8 K s DSLED B F [ FR A
FEWE B VR LA R W0 1 K 43 & /N T R RE R R
S5 — A A5 5 SDI Ry KE— 4 2 ] At A 4 0 i A B
SoKEGEZZELEAREKENE B, FRIE R
SDI=(SM—WM) /(SSM—WM) X 100%,

AR SDI % K /DN, 38 B - 38 1 48 Ak o B 4] 43

6 % (1) # SDI >100% ., KT H#4k; (2) %
75%<<SDI<{100%, M T 1k; (3) & 500 <
SDISC75% , iy T 4 Ak (4) #F 250 << SDI<C
50% . R E TR AL (5) 5 0% <<SDI<C25 % Ky ii 4l
T4l (6) & SDI <<0, Jg#l B T4k,

2 g5

2.1 AEAMEERTEDTIESKSHR
M 2 Al LUE 78T 2 i 5 X, B Al I
AR A B A 34 m, 0—600 em + J2 3 & K &L
KA AR K A R s e A B A AR 3 a 1Y
13.94%,1 196. 08 mm,791. 19 mm FE{KF] 25 a (¥
9.00%,756. 24 mm,326. 51 mm, 3Kt FE &
Wi o o A A BIR A 15 108 1 O R A 3 a 1Y T A
HAF K 25 a (9 103, 22 mm, 4F 3T 0 Ak 2R D
16 a 5 K 22 5 5 32 Wk /b #a 5, 3 W A 130K 43 58
AR () EE 0T A D TIRE 2K A g iR B 1 A s 3R e T >
R A RS L HE KD B R TIFE K BE 2 i
T A B R U/ 3 A X AN [ oA AR B T A
TR HEAT 5 25 0 A, A5 R SR WO W AR A R T £
BES K MK A AE 1 25 R (p<<0. 05), Horr,
FifE 3 a5 16 a,25 a Y LIRS KEWHAAEDEES



276 /S o T S T

% 26 %

(p<<0.05), X 7] fE 5 0 M 7 56 )2 10 7% + 5 35 i 448
INA O T 12 a 5 H AR RIARAF BR T 1 09 &5 K i 22
SARBE, M3 a5 8a,12a LKL
ANBE M6 a.25 a fFAEREZEF (p<<0.05). X5
AN TR FPAB AR PR 4 5 K i 5 25 e W 45 RAEHE —
25 AR SR RIEAEARA L,

M 0—60 cm 2K F 3 L F K&K

AR KB LA 3 a K M B & . R
15.00% ,128. 66 mm.,85. 69 mm, H¥K N 8 a,25 a,12 a Fl
16 a,3X 5 0—600 cm AR X W] 58 5 H AR A
E—EEZFAHL, M 60—600 cm +2KE, F1 55
AR K AR K S AR 3 a HiLdR g, 4350
13.82% .1 067. 42 mm F 680. 66 mm, K K 8 a,12 a,
16 afll 25 a, ik 5B AR E K & A — 2.

2 FAEAMEERTEDH 0—600 cm + ETESKELLE

Al +2Z + 1% + 1% B Ko T Ak 2/
A BR R EE/cm KR/ % It 7K & /mm It 7K & / mm ¥ &/ mm (mm=+a ')
0—60 15. 00 128. 66 85. 69 — —
3a 60—600 13. 82 1067. 42 680. 66 — —
0—600 13.944+0.97a 1196. 0848, 94a 766. 35 — —
0—60 14. 64 117. 69 74,72 — —
8 a 60—600 12.12 877.31 490. 55 — —
0—600 12.3841. 87ab 995. 004-150. 49ab 565. 27 — —
0—60 12.75 105.55 62.58 — —
12 a 60—600 11.31 842. 31 455,55 — —
0—600 11. 46 2. 28abc 947.864271. 36ab 518.13 — —
0—60 11.58 96. 58 53.61 — —
16 a 60—600 9.24 688. 22 301. 46 — —
0—600 9.4140. 78bc 784. 804-60. 43b 355. 07 —74.66 4.67
0—60 13.72 115. 24 72.27 — —
25 a 60—600 8.48 641. 00 254,24 — —
0—600 9.001. 15¢ 756. 244-87.91b 326.51 —103. 22 4.12
AR BRI 0—600 11. 24 936.11 531, 22 — —
0—60 18.52 153. 35 110. 38 — —
FH i) 5 K 2 60—600 17.33 1291. 43 904, 67 — —
0—600 17. 45 1444, 78 1015. 05 — —
0—60 5.19 42.97 — — —
UEE T3S 60—600 4. 86 386.76 — — —
0—600 4.89 429.73 — — —
0—60 11.11 91. 99 49. 02 — —
TR EWE  60—600 10. 40 775.01 388. 25 — —
0—600 10. 47 867. 00 437,27 — —

AR F/NG FHEE R R ILAE p<<0.05 KPR BHE.

2.2 AEFEERTERDMTIRESKERN TS HIFIE

TR PR X R R R K LA R
SR T IAT # R KA b 4 o BB K B 32 A L R
IKAB AR R KA 28 N R R R . 7 B
BXOR[FEFRAEAEBR T b 1 0600 em 422 1485 7K
g A R AN A 1 BT 7R 5 DL ) 4K B - AR
SERREE A SR A S . & 1 AL A [ R e AR
BT e A i S8 10 T 5 7K I R R R A o S
INESER e r B F R BB 78 060 em £ JZ

[ bR AT BR T 8 0 T 5 7K i A% R ) 484 i
RGBT A W B R R R 2 A
FLE IR BOR L BB 2 T 2 K 3 AN 45 ) I
TR B8 00 A 9 2R UK L 52 B AH B HOR 3 L 2
KR ZUSE W b R AR AR 2 A 60600 cm
S E R S KRR TR B 1 S S R s S AR A
o R th T8 — 4R AR R AR 2R D
TREE T A BRI AR BRI E . IR E
oK i T E 2 b O RS R AR . (R A



%13

8 2 MG 45 A [ ol AL A PR T G 0 IS 398 8 A 280N F 277

Xof B AN 7] oA A BRI 1) 38 B K a0 T, % 3 4
HImEKERAKR RN N3 a>8a >12a>16a >
25 a, FhAEL 3 a MY JERD M+ )2 Sk R T 2 b+ 4
Fa EIRE s MPHES a, 12 a M1 18 a MY JE AP HLANL AE 90—
100 cm, 200—240 cm, 70—240 cm f1 80—300 cm,
400—480 cm + 2 F/KEALT 2 1+ RRUE R &
KAEAEE 43 3~ 240 cm, 240 cm 1 500 cm; Fft ff
25 a (Y ERP ML ZE B 7E 0—60 cm HI 280—320 cm 4p,
HA 2 AR T 2 M - RS W e KRR K IR
i 600 cm, - HEK A FER T
2.3 AEMEERTERDEFTRLEETEN
AR R AE BR T A0 L 60—600 cm + )2 3+
MRAbaR g R LT REE W R 3, T LLE A 3 a,
8a,12 a,16 a Ml 25 a (4351 K 162. 36 % ,129. 03 % ,
116.58%,92. 85% F1 70. 09 % . ¥ 34 T # 1k R ¥
114.18%, 3 a MIER MY T 2R HIEE R 90 cm,
TZIEREH 100 cm, TENFEHEKEHR 9. 26 mm,
FEFEAK L EMT 90—120 cm;8 a M EM MK T 2
AR 70 cm, T2 JE K 196. 67 cm, T2 N
Ik E R 8. 51 mm, FEFEK L ZE N F 90100,
200240 cm;12 a [ K AP Ho (%) T )2 AL 1R )5 B A 90
em, TIEZEE N 340 cm, TENEWE /K E R 8. 32
mm, FEFEAK L 26 T 70—120,160—240 cm; 16 a
MRS s TR B TR LR, TR RBIEE N 70
em, T2 JEFE 353,33 em, TR W F¥ &K EN
8.72 mm, F T FE K - E i T 70—300, 380—520
em;25 a W REPHLE T B TR AR, TR R GE

FER 70 em, T2 JEREER 426. 67 cm, T2 NP &K E
SN 7.78 mm, FEFEK L E T 60—280,320—600 cms,
5 FpERDARE R R HE L b R R B R o L T
JERAGIEE N 76 cm, TR R BT 283, 33 em, T2
WS &K E R 8. 52 mm, M2, BEE & A Al
AF BRI, 0T R Ak R R i R A TR Al B
FT 2 5 B 2 1

TS KR/ %
10 15 20

100 | !

200 ,

T R E/ em
g

400

\
i

i

i

i

I

\

i
i
i

500

1
1
1
1
1
I
1

600 L
— HEFKE

—— 3a —o— 16a
....... T EEERE —— 8a —%— 25a
--- RAEEE —0— 12a

1 AEMEFRTEUHTESKEFN TS HIFMELR

®3 TEAMEERTEWHTETRUEERETIETREEE

TR bTE bR 3a 8 a 12 a 16 a 25 a WE
1T MR AR E Y 162. 36 129. 03 116.58 92. 85 70. 09 114,18
T AR — — — LY} 3 gz —
Mg T8 )2 /cm 0 0 0 0 0 0
SREILL T4 2/ em 0 0 6.67 0 33.33 8
JEE UL TR/ em 6.67 23. 33 46. 67 60 213. 33 70
L TR/ em 26. 67 83.33 166. 67 200 320 159. 33
T IET R)EE/ cm 100 196. 67 340 353.33 426. 67 283. 33
T 2R IBIEE/cm 90 70 90 70 60 76
TR & KR/ % 9.26 8.51 8.32 8.72 7.78 8.52
2.4 ErbiTEFRUERSHRERFRAREX v H AL I B (SDD 2y, T2 R B (DSLT) Ry
53 7 vo o TR AT IR (DSLED) % v, » T2 M + 5T

WHIEN F AR o P RER o H4iER
Zo o FEN xp P REHAE IR N 2 RER TN o5 B R
RN RSN o HIE TS bR A

P& oKk (DSL—SWOC) Oy, » 07 41 70 A1 56 53 #r Xof
TAHERRIAT N AR 4 AR, R U KoK
WEHEN T LA 1BV R LT R A8 b L AR G



278 /S o T S T

% 26 %

ZBUr I A, =0.984" " (2, =0.917.2, =0. 704,2,
=0. 438, LA — 418 8 B K7 KA AR ILF
B ZEKOF . X b TR AR AR AR S PR BRI T R AT
BT AF A3 AT A5 B B R AR B R LA R UL =
2.22x,+1.37x, — 1. 1723 — 1. 822, — 0. 565 — 6. 1025 —
4,882, 3V, =—1.25y; —2. 11y, +0. 36y, —0. 68y, , 1F
U, £ ZB0h 226 B R A A8 BR LRy br B b b 75 it
WEEH R e AR 78 V) 45 R0l o s pEAE
FH BT 4 A 45 %0 (SDD #1432+ 2 )8 (DSLT) , #it
FHAR S 70 P A AT BR OB B 0 b 5 o A5 IR BE IR
5300 TR AL 48 %% (SDD #5812 )& B (DSLT)
KRZBEYI(E 2),

bl

© [T

: DSL-SWC
PhReE 1 A A SDI
— P L LT LT T T TP A S LR e } SGELEELTEETETEErE
o : DSLFD
o MHEER . L pRAR
1.0 1.0
B2 TEFRUERSHAEEFHRBEEXXER
3 W

PR 1 X2 77 52 R DX A 0 XA, 38 3 X
IZ X [FJAE FR R b b+ 498 & 7K i AT A58 R 3 %
DA (PO - 8 5K & oK 8 KR S0 K = Y (E
Sk 11, 24%,936. 00 mm F1 506. 27 mm, ¥ B
% T B v it i AR R XA K I T R
DT o 78 R I ) A B B R 5 ) - K A B Y
BRI S A XA () oA A BT A b - ) T
TR AT E 5 R B, B K B A K E LA
030 cm T 2N, X FEZEH TTE 30 cm A fFA7E R
B ) B2 L BELAS B K 4 2c 4, R 2 32 A
Wk W 45 PR 22 52 5 /D LA AR R X6 = 37K 43 g i B
Wit 2x 3 LK o & =B B ST AR
B I AN ) R AT PR R A b - B T
KA, A IR A R A B A4 3 s & KR Y B R A %
N H F R P i TR A R AR R BG m b A
SRR A BN HA 28 K RE s L B S A2 B X
VNSRRI o oy = & A

38 3 0F 7 R 5 AN R oA A PR T R A b 1
T B AL BR G2 R AT B 5 & B B 6 ol R AT B A% 384
A TR AL AR BOZ W R A, TR AR AT R R

WG . 3 BTN R BLTE A W RE K RN K B TR W T
T — 77 1T F T PR A A 0] A A ik 2R K 7 BUR JZ
BRI 7 8RR A LKA LT, TR
THOR B B B K A T Lz 32 8 7k AR
FMFE K 53 75 B, B TR B
I3 — 07 THZ X B K D, oK o3 8 8 TR T [R] ) Bl D
FEAF PR A 3G 00 47 J2 & B Ry B8, 1) 55 1 AR
FRZK IR 32 8 A0 R 8 TR B9 PR 0 o RLxE £ 3 1
T 2 AT R AR FE R T3 DX 8 T R A R
FE . BRICZ AN AR A KR DL T MBS 4 KA i A
A% T A7 L it A6 DR 3R 349 2 W) T D b B UK g3 R B
(1 T 2[R 2, HARA B0 5 — B i

TR X R D b b S T R A B R AR AR
JEUIRR T X SR B A i 2D 7% 2 2 T A I gl A A
Py FUFEK » 2 BB 0OV 5 B3] — e A
RUSE A . WT9E A B, B35 A 4 BR B 3 s R ib b
PG B TR T RE A, PR 25 a JE D M B BE O HH A
THEACH R . TR AR B L IR Z K
AR AR TR 3 A W A R L 7 B Sl R A
NSRS YR B R DA, 2 5 BT R A R EE
Jol A A A S SR I S I S D55 L B
T A AR RO 58 AT A AR KL A 9 )™ ik Bl
K 7R e Bl ) o O 5 8 A e B o R K
A HE

4 Hw

(1 A7 B rp BB 5 DX [ A b I Ao A 4T FR )
T A P2 5 KR IR R A RO K B 8
oo 2R T RE BTG O TR AL R DL 16 a By
Ko AE 0600 cm 52 A, S i 5 7K 2 Bl TR J3E 19
BV IR WANV SR DN SR R o =Y UF <R N s
P55 e R R K 73 32 SR K AR Bl 2% 1A e 2
KRR ZL R, SRR K A3 32 2 A M M 1
Wi A7 5

(2) AE 7 E PR D, A ) R AR BR T A0 3 £
S LA HRRE RO B R A5 B O L L R M A e o
AT J2 T 4% [ Aol AL AT FRE 99 38 i 22 387 98 00 . 38 e X
FEth o - S T MR AR 6 b 5 BRI I 7 AT e i R B 4
L5 PP AELAR BR b RL B R L e R R R TR A
UM T RRENEZRER,

SE k-

(1] FHE.EF Mk, % 7 EFF L # X F b 1+ 5
A JTRFAE A B LT . 7K £ AR RE24 4R . 2010, 24(2) :201-204.



%13

8 2 MG 45 A [ ol AL A PR T G 0 IS 398 8 A 280N F 279

(2]

[3]

(4]

(5]

[6]

7]

[8]

[9]

[10]

[11]

(12]

[13]

[14]

Yang Q, Wang Y, Xie Z. Long-term gravel-sand mulch
affects soil physicochemical properties, microbial bio-
mass and enzyme activities in the semiarid Loess Plateau
of North-western China[ J]. Acta Agriculturae Scandi-
navica, 2014,64(4):294-303.
UG B 45 =2, b W% A 2 0 4 39 R AL B AR B
AR SO B A 5w WF 98 Bk R [T K A AR R AT O,
2012,19(4) :281-288.
XSO B AR A B T A AR R D b R K
SIABMBTIFET ] R AR . 2015,29(4) . 79-84.
Lu H, Yu Z, Horton R, et al. Effect of gravel-sand
mulch on soil water and temperature in the semiarid Lo-
ess Region of Northwest China[J]. Journal of Hydro-
logic Engineering, 2013,18(11) :1484-1494.
e I S i I N R BIER Gl w T T
SR AL S [T ], o B 70 55.2010,30(2) : 388-393.
Wang Y, Shao M, Liu Z. Large-scale spatial variability
of dried soil layers and related factors across the entire
Loess Plateau of China[J]. Geoderma, 2010, 159(1):
99-108.
Shen Y Y. Li L L, Wen C, et al. Soil water, soil nitro-
gen and productivity of lucerne-wheat sequences on deep
silt loams in a summer dominant rainfall environment
[J]. Field Crops Research, 2009,111(1):97-108.
PR AR T . E P ELREETREXE
A A S T R AL R AR B TS R A AR BR LT 1. 0 AR A
#2,2015,26(10) :3059-3065.

BEBA %, BN, F =k, 45, 3% 4\ R T 2 A st
JE R, MRl A 2016, 31 (1) - 14-22.

Chen H, Shao M, Li Y. Soil desiccation in the Loess
Plateau of China[J]. Geoderma, 2008,143(1):91-100.
Wb okde . Mo, 55 8 s e R R AR SRR
(1. 7K R FFBF 5T . 2012,19(6) - 287-291.

2 A E AR S B R XOR R bR 2
RN TR 2 gk oy AR AL R LT ], K L AR R 5T
2016,23(2) :14-18.

R HRE A DA R H ARG EBHE AT
+ AR, 2002,39(3) :404-411.

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

[28]

Li L L, Huang G B, Zhang R Z, et al. Effects of
lucerne removal time on soil water and productivity in a
lucerne-wheat rotation on the western Loess Plateau
[J]. Acta Agronomica Sinica, 2011,37(4) ;:686-693.
BRR, TEEK, TH B LERXEREREAEAKS -
HEK o AEALLT ). B AR 4527412, 2005, 16 (3) : 435-438.
A AR ZE  ThE RE 5. Rl AR A BR B %% B2 % 1 L 520
R RE LT R m ] ol TR
2016,32(15) :143-149.

WO AL IR AR AL SEL B S R DR LT R
ARRFAELT . Al TR 224, 2012, 28(15) . 72-79.

BHEA K E 75 WL RV A X D b R AR
B K g7 oy 8 e R AR [T ] R A 4R, 2018, 55(2)
503-514.

FRARI, T B Tl R TR RAR S 3K
SIEAE RIS Mol B4, 2005,41(2) :37-41.
XTI EE. B o X M R A B b K S I 2 A3 A B
MR WFFE (D] BeVa i 0 - #UH MK LAk 54
BEIRBEHFFT H0, 2015,

W DA BRI T, 45, 2 50 4 e B XN A Bl
2 3RO L) ] s 3R 5T, 2012,31(1) : 71-81.

B BRI M RO R BB
A TR R BT RO [T A2 352741, 2008, 28 (4)
1429-1445.

TR0 IR, T HE. AR L M LR XA [R) 4 i R
TR LK E AR AELT ] b BB 4%, 2013, 33
(9):1104-1110.

KN W HaEREN LIEAS K RIZm[D]. P
W v : BOE MK AR FE 5 A BB 5 0, 2019,
Fm k. B O X T 2 0 25 [ 43 A 5 52 e
RID]. Bevitgu . B E MK L RTF 5 A S ENE D
AL>,2010.

MRubms B 22, £ bk, 8+ X2 TR S 1
oK 3 48 PR AR LT . A2 3 2 4, 2005, 25 (10) : 2491-
2498.

ks i HB B 22 25 oL BT X TR R [ A 2
R LT RAZE M3 ART]. AL TR 224 . 2012, 28
(17):102-108.



