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Abstract: [Objective] The effects of different blending ratios of soft rock and sand and crop planting
frequency on soil structure and crop yield were investigated to improve the sustainable utilization of Mu Us
sand land. [Method] The two-factor randomized trial design was carried out by blending soft rock and sand

with three different volume proportions (1 : 1, 1 : 2 and 1 ¢ 5). The experiment was conducted in Fuping,
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Shaanxi province from 2010 to 2011. Mixed soil texture, water stability aggregates and organic contents of
arable layer after first harvest (maize,soybean and potato) and second harvest (wheat and potato) were de-
termined,and thus the effects of blending ratios and crop planting frequency on soil structure and crop yield
were investigated. [Result] 1) Ratio of sand in arable layer of mixed soil increased with the increase of sand
blending ratio and crop planting frequency, while clay and silt ratio were opposite. The texture of arable
layer of mixed soil gradually became sandy with the increase of crop planting frequency. 2) Water stability
aggregate contents reached maximum on 1 : 1 mixing soil, which was significantly higher than that of 1 : 2
and 1 : 5 mixing cases. The organic contents increased with the increase of crop planting frequency, but soil
organic contents were not affected. 3) Both blending ratios and crop species had significant effects on crop
yield. The overall performance of crop yield with 1 : 1 mixed soil was lower than that of other cases. [Con-
clusion) The texture of arable layer of mixed soil gradually become sandy with the increase of crop planting
frequency. Both water stability aggregates and organic contents of mixed soil arable layer reached maximum
when the ratio of mixed soil was 1 ¢ 1 mixed soil. The two indexes of mixed soil increased as the increase of
crop planting frequency. Corn,soybeans and winter wheat were suitable to grow in 1 ¢ 2 mixed soil,and po-
tato was suitable in 1 ¢ 5 mixed soil.
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Table 1 Physical and chemical properties of tested soft rock and sand

ki iRy W+

Index Soft rock Sand

INGE R R RE (=0, 05~<C2 mm) Sand 19. 57 91. 39

UKL BT o5 L)/ %% YR (0. 002~<C0. 05 mm) Silt 72.94 5.51

Proportion FB (<20. 002 mm) Clay 7.49 3.10
JFi # Texture 3 1 Sandy loam b+ Sand

ARG/ (g « em™*) Bulk density 1.42~1.67 1.57
4kt EIRNISS N =3 N i<k koy 1|

Structure

Granular, block and layer structures Single structure

EBILBRE /% Capillary porosity 44, 94 26.33
AR B B
Compactness Hard Loose
A ML Organic matter 3~5 1~3
Feh e/ 4% Total nitrogen 0.035 0.03
(g- kg D 4 Total phosphorus 0.001 9 0.002 6
Nutrient content Iif?fjjjuRmapidl}”availablc o o6 o oss
pH 8. 35 8. 85
SiO, 64.67 78.05
WL Y CaO 1. 64 2.08
Mineral Al, O 12. 83 11. 84
composition Na; O 1.15 _
K,;0O 3. 00 2.16
W —"RIRERRDHEREA .
Note:“—"denotes lower than detectable limit.
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Table 2 Experiment design of this study

/NI G5

Plot number

VLN A V()
V (Soft rock) : V(Sand)

2010 AERIAEAE Y
Crops in 2010

2011 AEFPHEAE D)
Crops in 2011

1
1
1
1
1:
1
1
1
1

© 0 N o Gl e W o
[S2 B B N N N N

E >k Maize
K 5. Soybean
LA B Potato
K& Soybean
LA B Potato
E & Maize
LA ® Potato
F K Maize
K Soybean

/NFE Wheat
INFE Wheat
A B Potato
/NFE Wheat
/N Wheat
LA Potato
/N Wheat
J/N#E Wheat

44 Potato

(35 VEEe ST S R R N = NSRS )
1157, Eh R 38 gl b o “ B s /N2 Wl ol O /M
227, FOKHE 24 R/ IX R B R RN AR, K E % 36
/7N X110 % JEE BT 5 B % S AR S DI LA 36 Bk /N

DX (1) %5 B AR 5 /N A kg PR A O 135 kg/hm® o B
AAE Y Rl AT X 2 R I, i B IR . B 300
kg/hm’, JRZE 150 kg/hm® . F oK R G H 5% 1
HUEME 1 LB MR R 1 K, & 150 kg/hm*, /)
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FEWEIK 3 K, H K 90 mm, & (11-25)1 K,
(01-25)1 7K HEH M (04-25)1 K, H B FHE 1
U5 /N AJERT B IR 2 150~225 kg/hm® , F B
Jiti JR 22150~225 kg/hm?,
1.3 MEMBEA%E

TAEY AR ET 2B 1 RAEY RS (2010 4) i
552 BAEYICIR IR (2011 4F) SR 5+ ERE 5 L I E £
32 I Ml L K B e A R AR (0. 25 ~<C7. 00 mm) Fl +
BEA ML A L Hod, 1 B R WA kY
SE K et R A Elliote 8 0 i i, +
AT LT A B R FH RS R A A i AR e,
AS/INAE Y WOR J5 5 A 7 4
1.4 HiEsE

B R H R 4 SPSS 18. 0 g ANOVA 47
D57 2250 B » e e /N B (LSD) HEAT 25 57 1B F R4S
5, £ H SigmaPlot 10, 0 £ &,

2 gk 550
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Table 3 Effects of blending ratios(soft rock and sand) and crop planting frequency on soil texture,

water stability aggregates and soil organic contents

VLD ) . 4\Hi$¥m*ﬁ}ﬁﬁllﬁ1§U/%

M I Proportion 3 K Fa T R AR/ Y% HHLT/
. V) Jo b o :
Planting season V(Soft rock) - Texture Water stability (g kg V)
number VOS OdL : [ A Hi kL FokL exture aggregate Organic
(Sand) Sand  Silt Clay
Rk i 1:1 46. 84 44.92 8. 24 B+ Loam 28.22+2.83 a 0.424+0.00 a
Before 1:2 64.67 30. 04 5.29 b4 Sandy loam 21.55+£2.40 a 0.48%+0.00 a
planting 1:5 74.79  20.08 5.13 b3 Sandy loam 18.3842.09 a 0.434+0.00 a
FhdE 1 2 1:1 68.46  24.02  7.52 b Sandy loam 29.29+4.31 a 0.64+0.16 a
(2()1() ) 1:2 82.09 13.45 4. 46 P Loamy sand 21.87£2.94 a 0.54+0.07 a
Planting one
season 1:5 82.40  13.20 4,40 i) Loamy sand 18.0221.94 a 0.782£0.03 a
g 2 2 1:1 76.29  18.21 5.50 HEW Loamy sand 29.32+1.84 a 3.1620.83 a
QOU ) 1:2 81.79 13.94 4,27 HERP Loamy sand 23.92+1.55b 1.2740.33 a
Planting two
seasons 1:5 80.99  14.50 4.51 HEfb Loamy sand 20.8241.20 ¢ 1.82+0.27 a
J5 £ 43 ¥r Significance
Er 5 5 VIR A i Blending ration % % % NS
VEY) R Al Z= 44 Crop planting season number NS % % %
LD 5 VIR A L) X AR ) A 2 B
. . . . NS *
Blending ration X Crop planting season number
Hoexox % xox Jox HRIFRERIKF P=0.001,P= 0.01,P=0.05 @ FKF ,NSERLBEXET LLFH.
Note: * % % , x *x and * indicate significant difference at P=0.001,P=0. 01 and P=0. 05 levels, respectively. NS indicates no significant

difference. The same below.
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] — VR A LB b B R 4 38 K A 1 A 3R R 5 8 3 1
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Jo L RERP A SV 1 s 1.1 2 2 1 s 5 He i I -
IKFEE A AR S B A R Z AT A B4R T 3. 9%,
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TEFNRESENE M

AT ML S R - 8 T A R R ) B4 AR
Z— WA R S T R ) BE A% BE
B[R] 42 i 52 e 1 S 00 2 W) B Ak A B R )RRV R
U BN THER (7Nt S b EER N is - E )
IR, B AR, LA PR & RS
0. 1%, Al VEY P= e & 1020 ~202%" . Ik, 7¢
— 2 Y0 R P A P R ARG I R AR A
KEH REEY /S HEA ZXEZMEN.

H 2% 3 AL PR FbE R 8O0 R C - AR A
ML & B8 250 (P<<0. 001 , Rt ib A 5 VIR
A BB R AL & R A,

x4

IS7A
s 5

] 119 58 BR800 b 2 T I SRR A AL
i, 3 PR LA Z A PL SR AR, R
FEAE W) 2Z WA R G Lo 9 &2 0+ 458G ML & it %
PR 1:2>1:5>1:1,%/NF 0.5 g/ke; Fifii 1
BEYZIFEEM N1 5>1:1>1: 2, /7T 0.8
g/kg; M 2 FIEYZ G RN 1+ 1>1:5>1 ¢
2.5 F 1 g/kg, 3 FE R B ZE A PR & 5Y
2 I A A b A 2 T G n % A G R Y A
Mt A SR A W E M 11,1 2 F 15
F FhRE 2 2R AR 1 3 0 A BILST B B AR A I 1
SYIBAINTY 2.74,0.79 F11.39 g/kg, KM A
5052 e A HE G L T3 B A oA 2 R 0% 38 in T 2
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Py 7 i JBAR 8 X — A Y P AT BE 2l Tk

AT RE Y S T A S 12 Ml 5 &
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Table 4 Effects of blending ratios on crop yields with different crops planting frequencies

i 2010
VAR D V()

2011

V(Soft rock) : V(Sand) FEAEY SPRyeaE/(t« hm?) FEAEY PRy e/ (t« hm?)
Crops Actual crop yields Crops Actual crop yields
E Kk Maize 7.50 /NA Wheat 6. 30
1:1 K& Soybean 2.88 /NF Wheat 5.76
A B Potato — LA B Potato 25.11
K Soybean 4. 60 /NZE Wheat 8.21
1:2 LA % Potato — /N#E Wheat 6.69
F K Maize 8. 75 L, 4% % Potato 29.25
45 Potato — /N# Wheat 6.41
1:5 E K Maize 8. 25 /N# Wheat 7.91
K& Soybean 3.96 44 B2 Potato 35. 24

T — 73R T R R A Y 2 AL B 2 TR A

Note:*

MAEYI R E A 500 1 2 BlC L%

—” means no yields due to unsuitable selection of crop species.

i

KR T B 7= i R s 2 i) ik 8. 75 Al 4L 60
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t/hm” AP A 50 1+ 1 2R+ 2 Fl/E Y 52 br ™
AR, 29 7,50 F1 2. 88 t/hm*; Gt Wb A 5 10
1+ 2 B /NE SR i1k 7,45 t/hm’ it
a5 1 1 G0 /N R AL
6.03 t/hm’; R T 2011 “FfEM AP 5 590 1 ¢ 5
52 A+ 48 1 SRR iR B L 36 35. 24 t/hm’,

AL AR 7 A 22 5 T - R A L 1 52
), 1 L 32 AR R 28 0 W) el 52 e

3 45 ®

DAL 5 5 VIR A B ) LA K AR 4 i 2 03 Xof
SBC IR E RS AR AT — S, B P
L 461 B2 A 0 ol AT 2 500 38, U2 4 0 D R o
SO KRR BB B R b . A A 2 T b
VEY R 50 B s TRb i fe , KR & . 4+
) T v ERE S R T R R R

DMLY 5 5 VIR A B B2 4 K Rk 1A R
R AR B2 (P<<0. 00D . Mt A5 1: 1 &
Bt 3 0 K Rk T R AR & B s TRk s 5
L2 F1:5 20+ 458, &2 0+ K Rt A R AR &
et BV 7 A 2 50 T 2 T R K

3 AIA] i A2 e - B2 A L & 3/ T 4
g/kg, AL 2 BRI S . 00 T 3EA HLBT S R B
Jl:1>1:5>1: 2, HMW A S5 11 2i+
A PLT S W T A 2 R A G 4 R [ L
161 52 TiE - MR 2 AT BT B ik X % R A AR ) o A 2
BN 32 5

DR A SV 1 2 F 1 ¢ 5 B+ MY SEhR
PR AP A S50 1 1 G HIEEY > B
il R KRERA/NEZE MDA S 1 2 B/
I LA SR EE M A S 15 B+
B FpE
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