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Experimental analysis on the ratio of green spraying substrate
composed of dredging soil
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Abstract: The dredged soil of waterway is increase day by day, and the utilization of dredged soild to make
spray seeding matrix for slope greening can realize the resource utilization of dredged soil. The L,;(5°) orthogonal
test design was adopted with dredged soil as the main test material, and different proportions of PAM, SAP
and straw were added to the dredged soil for improvement, and tall fescue was planted for pot experiment. The
physical structure characteristics, moisture characteristics, chemical properties and tall fescue emergence rate of
each test group were measured. The effects of PAM, SAP and rice straw on the dredged soil were analyzed.
Through the comprehensive evaluation of the principal component analysis method, the ratio of the green
spraying substrate based on the dredged soil was obtained. The results show that adding SAP to the dredged soil

can significantly improve the pore characteristics of the dredged soil, reduce the soil bulk density, and increase
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the water holding capacity of the dredged soil; an appropriate amount of PAM can increase the retention of

ammonium nitrogen in the dredged soil and promote tall fescue seeds. Excessive PAM will inhibit the

germination of tall fescue seeds; straw can significantly increase the nutrient content of the dredged soil and

reduce the pH value of the dredged soil; the optimal ratio of the substrate is 6 g of sap, 0.5 g of PAM and 35 g

of straw per kg of dredged soil.

Keywords:dredged soil; spray substrate; polyacrylamide (PAM); super-absorbent polymer (SAP); straw
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Table 1 Physical and chemical properties of soil

TwE/ RiEH HHLTE/ B R/ AR/ AR/
PR/ % AR/ Y MEMESRAK H{H
) ' ) (geem™)  JKE/% . (gkg™ ) (mgekg™") (mgekg™") (mgekg™")
39 20 19 1.64 17.1 8.7 2.4 44.24 44.45 175.5
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Fig. 1 Change of factors at different treatment levels
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Table 2 The measure results of the physical properties
of the substrate
. ﬁiiig LB HH [ 45 7K A% 7K
em ?) it/ % /%
F-CK 1.39£0.031 51.5640.84 37.0640.01 38.1940.66
F-1 1.23+0.002 50.61+£0.09 42.134+0.33 44.97+0.91
F-2 1.10£0.003 52.9140.35 48.59+0.04 49.80+1.20
F-3  1.03£0.025 58.92+0.44 57.52+0.06 58.67+0.36
F-4 0.99+£0.031 62.97+0.70 67.05+0.05 68.324+0.61
F-5 0.72+£0.022 66.89+0.96 83.240.09 84.34+0.86
F-6  0.85£0.000 65.33+£0.22 79.02+0.45 79.8340.11
F-7  0.97£0.047 63.53%0.48 68.08+0.16 69.2340.36
F-8 1.04+0.030 57.48+0.74 56.91+0.13 57.8640.61
F-9 1.1040.007 47.73+0.52 41.22+0.42 42.12+0.86
F-10  1.1940.040 63.0940.26 58.40+0.71 59.20+0.11
F-11 1.1440.059 52.714+0.52 47.024+0.01 47.95+0.36
F-12  1.1240.049 54.784+0.78 51.76+0.29 53.20+0.61
F-13  1.0440.027 57.934+0.04 56.80+0.58 57.70+0.86
F-14  0.9940.007 60.344+0.30 62.80+0.87 63.80+0.11
F-15 0.93£0.015 63.834+0.56 70.524+0.16 71.49+0.36
F-16 0.8340.018 65.5440.82 74.80+0.45 75.754+0.61
F-17  0.96£0.020 60.8940.08 63.88+0.74 64.87+0.86
F-18 1.04£0.002 58.6+0.34 57.634+0.03 58.6340.11
F-19 1.08+£0.011 59.6840.60 57.3640.32 58.4940. 36
F-20 1.1840.016 48.854+0.86 42.0240.61 42.59+0.61
F-21  1.13£0.003 51.5740.12 45.6940.90 46.65+0.86
F-22 0.96+£0.031 57.8040.38 58.1140.19 59.97+0.11
F-23  1.0140.016 54.934+0.64 55.2440.48 56.20+0. 36
F-24  0.9440.015 59.6340.9 63.474+0.77 64.36+0.61
F-25 0.9440.046 62.05+0.16 68.6240.06 69.94+0.86

TE 32 PR A ] — R i 3 0 Ui P 2

R EKE, A WEENAEREE. k2
AL, 25 4b BRI R B i 2 R Y H )RR K &, AR Ak
R 41,22 %~83. 20 % , it B 32 46 BT S 0 049 b4 e XoF 2
JBT 19 T i) 457 7K 4 52 T A2 K, AR T B2 CK 3t
¥ e Z 8 m T 101,59 % o AR A 2K R S 3 i rp
JIT AT AL B (B 45 L B R0 Al B 45 L IR #R IR0 7K B 19 8
KK, T 3 R A g KOK A L R 56 4L S5 X
M CKAMH LA B I 25 5, i 00 21 A9 1 A5 /K 5 A
XF T PR 2 B KRR 1 96.78% . VA LIEE R N
FE R, SAP . PAM FE A 80 R A% 2 A0 i 4% 5L A
& R R K REE

R SRR B A U A B R K A R T
LB W A Y 3R R, 5 R 3 P A A LR
A o3 ff 7 A A 0 R T T R A AR L SR AR
AR AT ML AT DL e L 5 1 8 R K OF o i & 3]
AL A XA CK, AR A BEIR ESA A

|

RO GRACE S B A B EMERT . o LR
RS AL B A 4. 50~7. 89 g/kg, A T X BE 4
CK, I Z#E T 234 47% s SR & B A1k Y5
4 66.04~123. 00 mg/kg, FXFF Xt B4 CK, #5517
217. 58 %0 ;s A1 AU % HE AR Ak Bl Ry 59. 3~197. 27
mg/kg, M X T X B4 CK, R 242 55 1 253. 78 %55
SR R AR RV R 244. 83~1 032. 52 mg/kg, #
XF XA CK, e Z 8 1 468, 13% . [FIHT, 4% 1
904 0 pH E /N T X B4l CK, AR fk{E Bl A 7. 6~
8.6, MIXTF X B4 CK, I ZFEAL T 12. 64 % . X i
B4 30 T S m ) 356 BT 4 Rk T DA R M B o R
HE SR S BRI R Y pH A .

T 40 B T R A 6 3 R R IR AR B AR K
() AR A, Hh 28 3 0] A X F e BR AL CK, 253K 56
20 R RS Y R AT S A R U S i 3
J A RE AT DUA R 32 s R R A R i
FHA R IR 4 F-23 b 2R 20 00 i R e, A
XF X R CKL 8 T 445 F-20 59 H B R A Mk, +
X T FR 2 CK AR T 25% .
2.2 AEMILMERFRITELRE T WELEHIF
7K 45 14 9 B M

e 4 £ 50 A1 L R G W 3P R AR AR T 22 0%
BT, B3 4 0T AT, PAM FIRS FF X 58 53 119 ) B 25 44
FE KR PE R R 2 (p=>0. 05), SAP Xt 3 it i %%
TR FL R U S K 3R T ()RR K R /N
AR (p<<0.01). N H A F S E M R A
BEXT B VR P A R R KRR B R, LA R
BE 7K Ry AR BR L F8 A B S DL AR AR 23 A (R
(Rl 28 7K S T 3L 5 ) B SR AE A R R 25 SR E 2
fias . HE 2R, BEE SAP B BN, 3 R A
T WU/ L B T, e R K SRR
[] 457 7K 0 28 Vi 38 I 3 15 T AR BT R A i SAP Af
PLA S B R IR i A 5, 4 S Hi iR B LB
FEE K AE
2.3 AEERIERMMEELLUZERNFME

i % 5 AT, B AT 0938 8 L b A ML
MM R 25 (p <<0. 01), X 8 35 & A RUm Ak 2
R 2 (p <<0.05), A H AN [A] I L ek B A4
X BB Al P T R DLk R ARG K S S A
A bR R ARSI AL AR, 2 AN [ R K7 R
Py PR AR A R L R 3R s . R B 3]
1L BE A RS A B R RO B, 3 R AT L A A
T, A 2 R B T T MG N, A S R R AR e ST
TG WD pHAB 28 81 /N o 308 B RS FF A9 48 A AT LA
At mmRr LRSS, BRER L1
pH1E .



%14 MM 5 SRR BB R R 45 AL R 89 B X B BT R 139
*3 ERMALEERERMEERVNELER
Table 3 The chemical properties of the substrate and the results of the emergence rate
A5 AR/ (mgkg ) A3/ (mgekg ) A/ (mgekg ) pH R/ %
F-CK 38.7340.11 55. 76 0. 20 176.160. 93 8.740.2 20+1.65
F-1 77.160. 59 169.4020.05 566. 774-0. 64 7.840.1 4541.65
F-2 67.09-1. 40 95. 8520. 06 974.9940. 24 7.940.1 4546.50
F-3 71.2240.78 133.220.06 589.284-7.92 8.34:0.2 4540
F-4 85. 64-£0. 40 119.59-£0. 42 712.324:0.18 8.54:0.1 4043.50
F-5 83.324:0.70 147.901. 02 460.834:0.23 8.540. 1 305
F-6 86.60--0.16 114.61+0.85 301.1940. 86 8.44:0.2 35-3.50
F-7 84.4642. 86 90.75-0.12 465.784-0.53 8.44:0.1 4545
F-8 66.041.36 116.58+1. 87 568.4740. 42 8.34:0.1 608
F-9 88.124+0.12 184.78+0. 22 364.5740. 50 8.240.0 70-£3. 50
F-10 83.57+0.08 197.2740.01 477.4240. 22 7.840.1 35+5
F-11 83.23+0.44 176.34+0.19 425.364-0. 21 7.740.1 5048
F-12 82.0640.88 190. 32+0. 29 743.6640. 46 7.940.0 4545
F-13 87.65-+0.91 144.53+0. 44 385.2140.00 8.140.1 5048
F-14 74.18+2.12 150. 30-£0. 01 721.5340.09 8.640.1 75+5
F-15 83.04+3.17 158. 64-0. 49 839.504-0. 50 8.340.1 5545
F-16 75.18+0.01 152.57+1. 56 1032.5240. 34 8.540.1 5010
F-17 80.90+2.51 136.870.00 629.324-0. 20 8.34:0.1 6545
F-18 96.00=£0. 69 59.300.18 365.0040. 10 8.140.1 55410
F-19 123.0040.08 87.77+1.20 317.5140.48 7.940.1 70£5
F-20 84.1040. 31 89.050. 01 419.554-0.48 7.640.1 25410
F-21 70.58£0. 97 91.760.15 244.8340. 21 7.7£0.1 4545
F-22 113.9340.57 90. 001, 22 356. 854-0. 04 7.7£0.1 605
F-23 111. 9040. 50 84.77+0.12 369.634-0. 24 8.040.0 80+8
F-24 97.3442.09 93.4020. 47 339.494-0. 44 8.24:0.1 5545
F-25 102. 8440. 04 78.2820.19 264.3943. 29 8.24:0.1 40410
*4 EROWEERIERAESN x5 ERMUEERERAESN
Table 4 Analysis of variance for physical properties Table 5 Analysis of variance for chemical properties
of matrix of matrix
TESFK HE EETHM ¥y F i 77%6% T, - - e
PAM 0.012 0.003  0.891 0.499 >
HE R 0.006 0.002  0.495  0.740 PAM b2 0288 L 0E 040
EERVINC N s 13. 807 3.452  13.201  0.00
SAP 0.283 0.071  21.705  0.000 SAP 4.083 1.021  3.903  0.03
PAM 93784 93 446  2.016  0.156 PAM 1435. 685 358.921  3.339  0.047
SR AT 1637.814 409.454  3.809  0.032
BEBE R 14. 160 3.540 0.304 0. 869 SAP 597 030 149,958 1,388 0.296
SAP 450. 42 112.605  9.683  0.001 PAM 4470.449  1117.612 1.204  0.359
PAM 0,023 0.006 9 579 0,092 ARWE A 18121.042  4530.261 4.881 0.014
SAP 3910. 451 977.613  1.053  0.421
oAk A 0-003 0.001 0.31 0. 866 PAM 207 349.274 51837.318 1.891  0.177
SAP 0.246 0.061  27.418 0. 000 WA FEFF 396860.139  99215.035  3.620  0.037
PAM 0. 024 0,006 2729 0.08 SAP  80137.184 20034.296 0.731  0.588
PAM 0.070 0.017  1.919 0.172
MK FEFF 0.002 0.001 0.274  0.889 pHIE AP 0.218 0.054  6.000 0 007
SAP 0.255 0.064  29.448  0.000 SAP 1.738 0.434 47.912  0.000
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Fig.2 Comparison of mean values of matrix physical properties under different factor levels
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Fig. 3 Comparison of mean values of matrix chemical properties under different factor levels
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Table 6 Variance analysis of tall fescue emergence rate
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Table 7 Principal component analysis of matrix indicators

ES RSyl ¥y F B
SAP 64.96 16. 24 7.144 0.003
PAM 63.36 15. 84 6.968 0. 004
F&FF 29.76 7.44 3.273 0.049

K
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Fig.4 Comparison of the average value of tall fescue

emergence rate under different factor levels
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PLF-1 M6, 3R 5 iA F4r 154y,
Xo~Xo 5 e om 28 LB B | Rl 5K & AR
TR AP SR A RO R R
pH A, W 44~ oy ik 0h

F,=0.205X,+0. 207X,+0. 221X,+0. 221X, +
0.075X,+0. 015X,—0. 029X,+0. 036 X,—0. 024X, +

JoY FEAE AR TR/ B TRR
1 4.489 44. 887 44. 887
2 2.347 23.468 68. 354
3 1.140 11.397 79.752
4 0. 802 8.025 87.776
0. 179X,

F,=0.027X,-0. 032X,—0. 007X,—0. 006X, +
0.316X5+0.34 X,—0.313X,—0. 281X,+0. 135X,—
0.114 X,,

F,=—0.029X,—0. 07X,—0. 069X,—0. 074X, +
0.15X;+0. 041X,+0. 138X,+0. 34X, +0. 789X, +
0. 283X,

F,=0.012X,+0. 174X,+0. 074X,+0. 081X,—
0.457X5+0. 518X;+0. 643X,—0. 519X,+0. 208X,—
0.019X,,

Hi 26 8 T A1, X 35 — F2 43 F) Bk 5 K 1 2
(] 1 7K 2 (X) 5 40 R 35 KR (X)), IO 45 (X)L A
FLBREE (X,) (pH AE , 25 A PR BT 3 50 09 4 B g TN
W, AT F s o L oA B TR HE R, WA 2 B
53 Fo 5Tk e RS2 5 AL (XG) 85 A (X)) A R0k
(X7) LR (X8), 5 A IR B T 3L 0 14 37 00 5 i, W 2
3 F AT Fo o1 Bk K2 i 3 (X) IR B T R T Y
HY TR T s Fo L Fo 0 358 0 3K 03 1 357 4 & = 48
BORUR WA AR B, X 58 4 32 B4y (FL) 5T ik Je K Y
A HLT(X,) B A R(X,) A RO (X)L R (X,
M5 4 4 FOry STk R AL R 8. 020, R IL , ¥ F,
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Table 8 Principal component score coefficient matrix

S 1 2 3 4
X, AHEIEm L 0.205 0.027  —0.029 0,012
o WAL 0.207  —0.032 —0.07 0.174
X, H[] K B 0.221  —0.007  —0.069 0. 074
X, MRS kR 0.221  —0.006  —0.074 0. 081
X; A HLE 0.075 0.316 0.150 {457
X, HERA 0.015 0. 340 0.041 0.518
X, H R —0.029  —0.313 0.138 0. 643
X, g 0.036  —0.281 0.340 519
X, % —0.024 0.135 0.789 0.208
X, pH {8 0.179  —0.114 0.283 (919




142 R RSN

2 P (P & L

% 45 B

LA, 3R 9 N 4 AL T, Fe 25 A 45 4 R e B HE
§1 o AIEN, AR RO L b F-23, B A kg 5192 + s
JMSAP 6 g . PAM 0.5 g . f5#F 35 g.

x99 BRIENEGEHES

Table 9 Comprehensive score of matrix evaluation

e e WY RS MbAE ?%%«‘% LA
i F, ®E, KF, BIEF, o F
1 F-23 —0.23 2.20 1.59  —0.16 3.41
2 F-19  —0.30 1.60 0.46 1.59 3.35
3 F-22  —0.08 1.97 0. 04 0.13 2.06
4  F-14 0.51  —0.69 2.19  —0.05 1.96
5 F-24 0.46 1.24 0.10  —0.18 1.62
6 F-5 2.11  —0.57 —1.09 0.86 1.31
7 F-17 0.42  —0.38 0.99 0.19 1.22
8  F-25 0.83 1.49  —0.92  —o0.21 1.19
9  F-15 0.99  —0.50 .12 —0.41 1.19
10 F-6 1.55 0.33 —1.08 0.36 1.16
11 F9 —1.35 —0.17 1.22 1.41 1.11
12 F-16 1.53  —1.11 0.95 —0.63 0.74
13 F-13  —0.18 0.14 —0.17 0.57 0.36
14 F7 0.79 0.09 —0.40 —0.24 0.24
15 F-4 0.80  —0.50 —0.03 —0.52 —0.25
16 8§ —0.16 —0.75 0.54 —0.40 —0.78
17 F-10 —0.42 —1.02 —1.20 1.67 —0.98
18 F-18 —0.21 —0.46 —0.20 —0.17 —1.04
19  F-11  —0.28 —0.53 —0.49 .20 —1.10
20 F-3 0.02 —0.73 —0.11 —0.49 —1.30
21 F-12  —0.80 —1.22 —0.02 0.59 —1.44
22 F-1 —1.53 —0.92 —0.47 0.34 —2.57
23 F-21  —1.13 0.88 —1.03 —1.50 —2.78
24 F-2  —0.74 —0.55 0.24 —2.98 —4.03
25 F-20  —1.60 0.15 —2.23 —0.98 —4.65
3 it
3 3 ) A [ BE b BE o R AT AR g L 15 3 DL
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1)SAP A L) 5 35 2l 3 o 12 1 (0 FL B AR, [ AIG
THEAE IF A RO R R PR OK PR AR A R AR
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B R SRR R ZE A B PAM 2 4
B E IR S ARG P B AE 0.5 g/kg B, 8K
REhF o

3) R RS AF A DA AR S R 3R i,
FEARE R + 1) pH A, (2 2F i E 50 Rl F I & 2

Y e O3 V7t 2 | S e W ]
% 478 B I A e A B B oM B kg BiEIR - AR N SAP 6
g .PAM 0.5 g F5#F 35 g.

5% 3k

(1] 05 %M, REWE, BR, & % T WBTRE Ay B 0L 2 K
A T4 4 LA [T). ARARK T AR, 2014, 30(3): 116-
119,123.
FANG J H, ZHU D B, CHENG C, et al. Mechanism
of slope protection, base material mixture, and
construction technology of soil spray-sowing [J]. Forest
Engineering, 2014, 30(3): 116-119, 123. (in Chinese)

[2] YANG H, LIS C, SUNH L, et al. Effects of substrate

material on plant growth and nutrient loss [J]. Polish

Journal of Environmental Studies, 2018, 27(6): 2821-

2832.

Wi 5, F4E T U . TR 5t LR B K A E 4 A

W PR B S WS¢ (7], vh oK is ot 18 A, 2018(2):

32-36.

CHEN H P, ZHAT H, YAN C H. Current situation and

—
w
[

countermeasures of Nanjing Changjiang River dredging
the deepwater channel maintenance [J]. China Water
Transportation (Science & Technology for Waterway),
2018(2): 32-36. (in Chinese)

T ORI T B A R A A T I U AL B R R
[J]. v TAERL, 2010, 12(6): 108-112.

WANG H Y. Discussion on ecological dredging and silt

—
e~
I

treatment technology of Taihu Lake in Wuxi City [J].

Engineering Sciences, 2010, 12(6): 108-112. (in
Chinese)

[5] fBLreE, #fh, XIS, 4% KM B R i U8 77 43 7 iE K
el M s FHBRF 7E[J). K 1, 2015, 36(6): 583-586.
XIONG H X, HUANG W, LIU C B, et al. Nutrient
characteristics and horticultural application of the
sediment in Taihu Lake [J]. Journal of Waterway and
Harbor, 2015, 36(6): 583-586. (in Chinese)

(6] FHd, XISy, IR, % RS AU LR A By 4 H R AE 2

e kA R R[], 22 B, 2015, 60(9): 249-253.

FU X, LIU X L, ZHOU X X, et al. Application of

straw mud comprehensive protection technology to slope

greening highway [J]. Highway , 2015, 60(9): 249-253.

(in Chinese)

WRor &, Fid 5, AL RO RS AT 525 PAM X ) 5%

A BRI RLBOR 5[], Al SR B R 2 i, 2016,

35(4): 711-718.

—
-3
[



%14 MEve 4 L B BB P S S A R R o BL L X B A T 143
CHEN F X, LU S Y, FENG C P. Improvements of [(15] o [ )2 Be ma o 3058 i LR B2 . L)
soil in lakeside zones using combined crop straw and B N A2 k(M. db 5 BR2g AL, 1978,

PAM [J]. Journal of Agro-Environment Science, 2016, Institute of Soil Science, Chinese Academy of Sciences.
35(4): 711-718. (in Chinese) Soil physical properties determination method [M].

[8] ZHOU J J, LIANG X Q, SHAN S D, et al. Nutrient Beijing: Science Press, 1978. (in Chinese)
retention by different substrates from an improved low (16] & fush . sl A7 0 fr s IM . de st A = ol B
impact  development  system [J].  Journal  of e it 2000.

Environmental Management, 2019, 238: 331-340. LU R K. Soil agricultural chemical analysis method [M].

[9]LEI H Y, XU Y G, LI X, et al. Effects of Beijing: China Agriculture Scientech Press, 2000. (in
polyacrylamide on the consolidation behavior of dredged Chinese)
clay [J]. Journal of Materials in Civil Engineering, 2018, [17] sk BAAE . -3 5 2% M dbat: o KR K
30(3): 04018022. ML . 1994,

[10] BIAN X, ZENG L L, DENG Y F, et al. The role of ZHANG M 7, Soil science and agronomy [M] Beijing
superabsorbent polymer on strength and microstructure China WaterPower Press, 1994. (in Chinese)
development in cemented dredged clay with high water [18] MUELLER T, JENSEN L S, NIELSEN N E, et al.
content [J]. Polymers, 2018, 10(10): 1069. Turnover of carbon and nitrogen in a sandy loam soil

[(11] A4, NI, Wik, 5 AT LR 2 3R DRI 10 e B following incorporation of chopped maize plants, barley
15 W K B G AE A A S SR g B ik R R R [T, A h straw and blue grass in the field [J]. Soil Biology and
5 TR, 2006, 25(2): 257-267. Biochemistry, 1998, 30(5): 561-571.

LIS C, SUNH L, YANG Z R, et al. Effect of straw (19] BEASE, sk, FERIAG . o WK R B O 7K 700 2 o A 2%
fiber, polyacrylamide and super absorbent polymer eco- Bl Al T 5 5 G [T, Aol TR 283, 2012, 28(17):
engineering on rock slope protection [J]. Chinese Journal 1-10.

of Rock Mechanics and Engineering, 2006, 25(2): 257~ LIAO R K, YANG P L., REN S M. Review on super
267. (in Chinese) absorbent polymer application for improving fertilizer

[12] SR&hdh, 5B/, &R T, 45 dbat b R A it + B efficiency and controlling agricultural non-point source
J A K [T, 0K £ REEBFSE, 2013, 20 pollutions [J]. Transactions of the Chinese Society of
(3): 161-166. Agricultural Engineering, 2012, 28(17): 1-10. (in
GUO JJ, GUO X P, ZHAO T N, et al. Effect of Chinese)
quarry waste matrix on growth of Festuca arundinacea in [20] FRE K, B e, ZRm V-, 55 . ERUR A1 5 B4 5 %
Beijing Fangshan [J]. Research of Soil and Water KPR M AR [T] Bk F4R, 2020,
Conservation, 2013, 20(3): 161-166. (in Chinese) 29(2): 92-102.

(13] Em, skaitn, sK/ANDE, AF . PR AK R & d 0 g ZHENG H X, HUANG X, CAI L P, et al. Effects of
Ty BVE B R Bt ohovE BE 04 52 [J]. UK 4 4R R AR R soil particle composition and adhesives on seed
2010, 24(2): 79-82. germination and seedling growth of Neyraudia
WANG L, ZHANG J C, ZHANG X Q, et al reynaudiana [J]. Acta Prataculturae Sinica, 2020, 29(2):
Influence of water holding agent on physical properties 92-102. (in Chinese)
and anti-scour ability of spray seeding matrix [J]. Journal [21] BLANCO-CANQUI H, LAL R, POST W M, et al.
of Soil and Water Conservation, 2010, 24(2): 79-82. (in Changes in long-term no-till corn growth and yield under
Chinese) different rates of stover mulch [J]. Agronomy Journal,

(14] 225 W . 47 Jpc 2o b i Joi O o 2 JHC Al 1 B F 72 (D). %8 2006, 98(4): 1128-1136.

L IR R 2=, 2008. [22] QIU Y, LV W, WANG X P, et al. Long-term effects

MU X G. Research on selection of substrates for slope

protection and revegetation and its physiochemical

properties [D]. Taian, Shandong: Shandong Agricultural
University, 2008. (in Chinese)

of gravel mulching and straw mulching on soil

physicochemical properties and bacterial and fungal
community composition in the Loess Plateau of China

[J]. European Journal of Soil Biology, 2020, 98: 103188.



144 + K5 R T EROEE ) % 45 %

[23] WANG D D, YU X X, ZHANG J J, et al. The impacts
of Robinia pseudoacacia litter cover and roots on soil
erosion in the Loess Plateau, China [J]. Chemistry and
Ecology, 2017, 33(6): 528-542.

(24] FLTE, EAAM, TR, 55 BETT A A 55 B K P g
b B B A YR [T]. ROk AR EERE S 2019, 17
(4): 75-84.
DU T, WANG D M, ZHANG Z 7, et al. Effect of the
water-retaining property of coal gangue planting
substrate on the growth of Lolium perenne [J]. Science of
Soil and Water Conservation, 2019, 17(4): 75-84. (in
Chinese)

[25] Aisr, BRI . 5CTF F2 034 B 455 DM B BT BE Y 1

W] Be msE 5 IR, 2020, 50(14): 312-320.

SHI L, LIN H M. Discussion on the query of the
comprehensive evaluation function of the principal
component analysis [J]. Mathematics in Practice and

Theory, 2020, 50(14): 312-320. (in Chinese)

26] B/, ARPRF . Hh B 2 B R R R R AR AL S e X

2SO 2 TRTST, 2011, 46(4): 26-40.

CHAO X J, REN B P. The fluctuation and regional
difference of quality of economic growth in China [J].
Economic Research Journal, 2011, 46(4): 26-40. (in

Chinese)

(. A%)



