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Analysis of biomass differences in Melilotus suaveolens Ledeb. based on different ratios of reconstructed soil

materials
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Coal Technology and Engineering Group, Tangshan 063012, China)

Abstract: The purpose of this study is to reveal the effects of different reconstructed soil materials on the biomass of Melilotus suaveolens
Ledeb., and to explore the optimum ratio of reconstructed soil materials for the growth of this species. Using topsoil, coal gangue, fly ash,
and geotechnical strippings from the Shengli mining area in Inner Mongolia as raw materials, stratification and mixing pot experiments were
carried out in greenhouses using different ratios, and analysis of variance was used to test the significance of the differences. Studies
showed that different combinations of materials, and different proportions, significantly affected the biomass of the grass crop; when topsoil,
coal refuse, and geotechnical strippings were mixed in a ratio of 3:3:4, the biomass was 30% higher than with pure topsoil. When the
gangue content was controlled at 20%~30%, and the fly ash content was controlled at below 10%, the increase in biomass was evident. The
use of coal refuse, waste rock and soil, fly ash, etc. as surface topping materials could solve the problem of topsoil scarcity in land reclama-
tion work. Different ratios of topsoil substitute materials would cause differences in the biomass of hibiscus, and optimum results were ob-
tained when the topsoil : coal gangue : geotechnical strippings ratio=3:3:4.
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Table 1 Background values of different materials

BB A

ARk AL

sl e
M‘/H' Organic matter/ Total nitrogen/ Available phosphorus/ Available potassium/ Iﬁi&/ﬁh* .
Materials i B Texture/Particle size
% % mg-kg mg-kg
&+ Top soil 3.54 0.20 5.30 133.00 st
JERT A Coal refuse 4.39 0.07 2.63 145.83 2~5 cm
WHEIK Fly ash — — _ _ Wk

LB Waste rock and soil 0.36 0.02 2.90 35.00 (Lo =

T IR B T HEBARGERN )™ iy, Bl RBR IS , PR ER M 2 o — S0 AL 200 3R, AN St ALAE B SRR 2O O ITE, 1 As Mn 55

Note: Fly ash is a byproduct of coal combustion. After combustion, it retains some chemical elements, such as Si and Al. The nutrients are mainly trace

elements such as As and Mn.
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Table 2 Layered potting experimental schemes

we g ARy TRARA
. . Surface . . Bonding
Treatments Surface material Bonding material

depth/cm depth/cm

1 4+ 5 AT 15

€2 Rr+H Y 5 e 15

c3 #+ 10 el 10

C4 2+ /Y 10 AT 10

R3 BRAAMAB AR

Table 3 Mixed potting experimental schemes

Ab 3 #*+ Rt HREY) B

Treatments Top soil/% Coal refuse/% Waste soil and rock/%  Fly ash/%

H1 20 10 60 10
H2 20 40 40 —
H3 25 15 60 —
H4 30 10 30 30
H5 30 20 50 —
H6 30 30 40 —
H7 30 50 20 —
H8 30 — 60 10
H9 30 10 — 60
H10 40 — 60 —
HI11 40 30 30 —
H12 40 40 20 —
H13 40 20 40 —
H14 40 — — 60
H15 50 20 30 —
H16 50 30 20 —
H17 60 10 — 30
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Figure 1 Biomass of stratified schemes

T3 225 W 85 R WL AN 43 12 07 =R AR i S 0k
MW AR ZRIAFAEREZES, A C4 414
Y5 ClL B A R R EES

O3 EHEE R e Al R 4 ST A, EORBRAE
YL HIAE 2.20~3.54 g+ pot™, Hibh C4 A=)+ (3.54 g-
pot ) Falik+ C3ALH(3.48 g-pot™) . WMIEZHTHE
hOHA YRS AR EREESR. H2
hFREHELHEWREYNEEAYERT L)Z
poEA B 0L e v T kD OV N T TI= I o0 =2 B o
JEBEAES em DLW, BRI 2 R A K e 28 (H
M7 1R FETE 10 em B, FORBRA KARBUE AL
22 AEMHBEIL TEMENESR

RAE T RAEYRIEE N 1.57~4.01 g-pot™, H:
WL HO AR PR (30% 26+ . 30% JERT A7 . 40% & 1 B )
RAEY) M E Y& (4.01 g-pot™) B B & T HAME &
2 X RO % . RN 5ok B |, He
AEHCAEAR S . bR H6 Ab, Hofth IR A R A ¥
HRE T XTRE T %

BAG T RIREARM G NE i, AP 2 | Rt DA
AN R AL G B AS TR R £ T L 7 DX 30 08 X A 4
ST 00T, R TS B AR K i R
G MRS R
2.2.1 ARG MBET AN A ) 22 57

H T RHE B BT A7 B B R TR] AT
— 455 —



Rl EBESREZIR-E3605-F4H

AL R T AR AE Y B i Ar e 22 51 . R,
AR A A PHL b 2 A4 B DO R4 T 0 2, ERFEAS RIS
[ 2 X R AR AR R R R R 22 5
(DERE5EH LR EYARIKIR S
A5 1 Lo LR E B BERAE g 4, AR
+IRG TRV E A L4, AR Y 22 S ANE 2 R .

400
_350f
E_ 3.00f
% 550t
2.00f
150+
1.00
0.50f

0

H

HH =

Hi o

H: )18 Biomass/g

H10 H14 D1(CK)

Ab P Treatments
E2 A& 1EME

Figure 2 Biomass of group 1

A 1WA b A AR T B
A 2250 R m B SR LRA AN
A3 (H10) 494 (3.03 g-pot™) 54T B AL
EREES  MMEK SR LRSS E G EN - 1E
(H14) AW (1.57 g-pot) SXTHE T R B EE R
AHEY SR ERAHE AW EME L HI) 58
HORFIR LRGSR E L (H14) M, =354
YWD EES

X2 R FER LA BT 13 2 Y ER
Z 0, AT LR AR A R B L, R Sk
JRE A (A B AR A Wit O ARG, B A 3 o s A 2
R, 7E 38 H R i 2 B AR N T 3R B AR
VEREET A - # B Y RS s TR K

(2) 3 - +IERT A7 1 R 2 W+ R A I

A2 L LR B YRy R AR R 0, #E LR
+ AR B E A L, LAY a2 5K 3 TR
ME 3T LIE 4162 = FhE kg + 3 (H8 \HO AT H17
AEFR) | FERMRA )i 3 1 1.95.1.89.2.45 g+ pot ™,
HRALT XI5, Hoy 2250 i a5 R RV Pyt 25 55
W XU AN AEY R E X =Ry # AN S
SRR IR T . 30% % LA AT L H8(60%
i LRI Y+10% ¥y ) 5 H (10% AT £ +60% Hi
MDA L, BEARBRAE Y LT — 3

(3) R+ A+ 7 LR Y

TSR R R, e 4 A R W LA KT
— 456 —

4007 .
_350f S
S 3.00r |
. )
¥ 50t
2 b b
£ 2001
[=a]
ﬂg 1.50
= .00}
H
0.50
0
H8 HY H1

7 D1(CK)
Kb Treatments

B3 BE24U=E

Figure 3 Biomass of group 2
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